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" Research Work Continues Actively 


CH. Gibbons. . 
Symposium on Industrial Applications of New Test- 

Steels for High- Temperature Service and Their 

* Microscopic and Drop Test Metheds o on Metallic 
Electrodeposits, by J. W. Higgins............... 
New Oil Oxidation with Service, 


Harrold, in the August 
9. 


-. rays, by H. H. Lester. 
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committees of the ‘Society indicate “progress in carrying 


forward many of the research projects” which have been o 


under way previ ious to this year and several of the committees — 
have instituted new projects i in order to develop n needed in- 7 
_ formation on the properties of materials or on methods of 


testing. The importance of research in connection: with 


erie standardization i is constantly stressed and it has been stated 
ph many ny times that research goes hand in hand with standardi- — 


mes 
oe zation | ‘since new v developments of t oday may ‘become the 


standards of tomorrow. aS 


In each October BULLETIN some 0 

is listed and periodically there Is given a complete picture | 

“e the Society's mo more than 150 research pr projects. ‘This y year 
brief review is presented with discussion of certain ‘impor-— 


There are many different kinds of research work as the 
“review of the following material will indicate. Some of ‘the 
~ work i is of a round- robin na nature in the committee while | other 
= are carried on in a much more comprehensive w way 
sented by nation- corrosion tests. 


ictive 


Some are of a duration being ‘completed within a few 


f the new research work — protective coatings. A 


JLLETI 


f and Methods of 


Standardization ° 


ly 


months’ while in the case of others, it is necessary that the 

enumerating research projects which have been insti- 
. ber, namely, that frequently a committee will have a research 
_ project being carried on by perhaps only two or three mem- — 
pont of a major research endeavor, nevertheless, “is most 
‘important from the standpoint of a particular committee's 


| continue er period of 
5, 
‘ tuted during the past year, there is another factor to remem- s 
bers which while seemingly insignificant from the stan 
considerations. In the material which follows ys, no attempt 


| | made to cover each activity that might ‘represent 


ie which there been a in connection 
with: core loss and permeability test. laboratories a are co- 
using various joints with different 


This same | group in order to develop | a ‘test for magnetic 

conditions of combine 1 

direct magnetization, is. ndertaking 

samples with seven laboratories cooperating. 
_ properties ; are of chief interest in connection with core mate- =, 

ria! for u use in transformers connected to. thermionic tubes. 


Rusting. — —Of interest toa a large number o of ‘members i is the 
work recently instituted by Committee D-1 on Paint, V arnish, 
Lacquer, and Related Products, dealing with the preparation 
ofa pictorial scale for evaluating rust resistance, this | group ; 
working under accelerated tests for 
was detailed various standards which might be 
dev eloped i ina ‘fusting scale to be standardized by the Society, 
It is planned | to include a news note ote on the work of this 
committee in a forthcoming issue of the Buttenn. This 
consumers, 
producers of pigments and | paints, other 


this phenomenon is a factor. 
Comune 2 on Petroleum Products and Lubricants was 


oa 
4 
Standard?) 42 | test methods, ry 
| _test_ methods, Committee A-6 on Magnetic Properties is 
“i | 
| = | 4 
| 
- 


| 

Two other in the on life tests “involve 


‘the effect light in producing deterioration. 
Ramsbottom Method of The of Petroleum of Great and cracking so that a standardized 


Britain. the annual report of the committee results of very much needed can result. 


tests are tabulated and since better re be ‘Textile Finishes. research inv 


line. The os on gum content included studies over many the “handle” of textile finishes. Various types of finishes — 
months of “storage tests and so- called oxidation tests, the will be investigated including crease- proofed, shrink- -proofed, 
committee concluding as indicated in the current D-2 report slip. proofed, and flame- proofed. — A research associate a 
that of the two tests available neither ha has marked adv vantage, out National 
but the bomb test, being more generally used, was drawn up | 
as Method of Test. for Gum Stability Gasoline CORROSION ¢ OF M ‘MEI TALS AND ALLOYS 
525 - 39 under way for two years on tetra- Two of the Society’ “committees, B-3 
ethyl lead has” resulted in a standardized Method | Test Non- Ferrous Metals and Alloys, and A-5 on Corrosion 


5 


for Tetraethyl Lead i in Gasoline (D 526 - 39 T) \ WwW hich is Tron Steel, have several very extensive research projects 
_ most accurate of any of those used for extracting lead from under-way — some e of the atmospheric tests having been — 


on carried on continuously for over 20 years. Annual reports | of 


order to determine reasonable figures these we indicate the considerable is 


placed on th 
accuracy for inclusion in the Tentative Method of Test | placed on this work. 
ort 


for Sieve Analysis. of Mineral Filler (D 546 - 39 T) which wi One major development i aS covered Bessodlies the CUSTER fEpOE 
as Sin as a new tentative ee: at the recent E-10 : of Committee B-3, namely, the final report of the work “of 
Subcommittee VIII | on Galvanic and Elec trolytic Corto. 


sion. _ This report which | is to in the Proceedings and 


as specified i in n the proposed 1 method. Twelve sev year exposure at ‘the nine test locations scattered from 
laboratories reported and from the results, it was decided coast | to coast, representing sea. -coast, industrial, and rural 
a reasonable value for agreement between different lab- atmospheres. Al couple combinations of the followi ing 
oratories is 2 per ‘cent for the No. 200 sieve, the values for metals were included in these tests: aluminum, copper, ‘iron, 
the No. 80 sieve showing much better agreement. In only lead, nickel, tin and zinc. Data from the thousands of tests. 

a relatively few cases. was ‘the var variation between results given in tabular form with discussion by the committee 

cent, in charge. This program, one of the most extens 
undertaken, has resulted in developing d 


—When a new committee in a to all those concerned with this problem. 
a, Major development i in the work on corrosion of iron cand 

cific “field i is organized, it is usually n necessary for a consider- 


ot time | that research work carried out— spe steel has been the this year of the “results of the two- 


point as s indicated i in the atticle announcing new com- results the 


mittee on p. 53 of the August | BULLETIN. "Sections of this National Bureau of Standards to provide a complete picture 
group are obtaining data from various companies the original of material on test, including 
physical properties o of rubber ‘compounds now being supplied are described and 
- motor mounting specifications. committee uded comments on the voluminous tables 
is investigatin present incorporated i in giving the d data from the tests. 
purchase: specifications so ‘that t there will be information avail- 


able on significant differences of methods used in evaluating 


a “Research is the e first of the three : stages | in eee, 


a new industry . . nothing but a state of 
Rubber Life Tests.— Fifteen laboratories cooperated i in the friendly, u 


on life | tests. involving a ‘study of the Method for change. Going out to look for change instead of — 
fie Pressure Heat Test of by ulcanized Rubber (D 454 - 37T Be Ww vaiting for it to come. . Research, for practical men, 
ss tatistical analysis of the extensive data accumulated indi- is an effort to do things better and not to be caught . 
cated that the method is a ‘satisfactory test, that it ‘is 4 ’—Charles F. 
ducible within a reasonable limit error, and ither Post. 


d during the past year involving carbon 
ay — was ‘made of six oils y 4 
— fesidue in which a comp 
— estigation of major im- =| 
of Committee D-13 ia 
_ Two other projects which have been virtual! 
=] 
— 
— 
— 
| 

— ducted a series of tests in which samples of 
— 
5 
— 

— 
— a 
— 
4 
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| Tentative 

diane ew Te 

mmittee ‘Stan ards Acts 2 at ‘Me ting 


Standards, which rin the interval betw een annual meetings has some time time a guide f for "conducting plant <o corrosion tests. After ea 
the authority approving g proposed new tentative standards several rex revisions in the committee it approv ved by letter” 
publication, revisions of existing tentative standards” or ballot and is now issued as a tentative recommended 
tentative revisions of existing standards, acted on a large ‘tice. guide outlines a procedure for 
of recommendations from. the various standing com- tests in plant equipment under | "operating: 
is indicated that corrosion testing by i its very nature pre- 
While quite a a ‘number of the actions resulted pore the cludes the possibility of complete standardization and conse- a 
desire of various committees to have their existing ‘specifica- Sons practices are presented as an aid to those conduct- _s 
tions and tests in the best possible shape for inclusion in the ong corrosion tests so that some of the pitfalls of such — 


1939 Book of A S. T. M. Standards (available ‘early in Decem- 


| 


new 


the 13 recommendations | from Committee A-1 on Steel, lar “copper 48 -39T) immediately the 

nine were proposed new tentative specifications, six of which existing standard 48 -38). The new tentative specifica 

resulted from new work inaugurated during the p: Past year _ tions recognize two classes of f rectangular wire, one class 

in the field of spring wi «ing suitable for all applications except possibly those involv. 
Standardized: specification | requirements. The new spring ing extreme edgewise bending, and the other class being pa 

wire specifications are itemized in the list which. appears be- "ticularly applicable f for edgewise bending purposes es fae 4 

€ properties of the wire vary from 150,000 psi. Specifications cov overing flat « commercial rolled nickel-co -copper 7 oa 
440, 000 upon the diameter, composition, for purposes for which material of thi this composition is 
“applicable (B 127 — 39 T) were re approved on the recommen- 


New specifications carbon- dation of Committee B-2 on Ferrous Metals Alloys. 


ing: upon the use and heat treatment. These 
an effort to consolidate into one document vari ing, and joining operations. 12 
ous requirements for carbon- steel forgings Tensile strength strength for annealed, hard, and hard, stress- 
ranges from 47,000 psi. in the untreated range, all sizes, to classes 0 of cold- rolled sheet and strip are, ‘respectively, 70 000 
90,000 psi. it in Class G (quenched and tempered) 4 in. max., , to8 80,000 psi., 5 75,000 to 85,000 psi., , and 100,000 psi, min. a 
outside diameter, 2 in. max., wall thickness. . Minimum yield Tensile range for plate (4 in. thick and heavier) is 70,000 _ 
points: from 25, 000° to 55 ,000 psi. to 85,000 psi., in annealed condition. 
Other new specifications dev eloped by the Steel Committee Proposals by Committee B- 5 on Copper an: and | ‘opper Alloys, 
“cover electric-resist ance welded steel boiler and. superheater Cast and Wrought, included a revision in n the specifications 
tubes f for high pressure s service (A2 226 — 39 T): also require- = copper-silicon alloy plates sheets 96 36 


7 
“ments for sae ee vanadium steel plates for boilers and _ changing the tensile strength for the ¢ annealed ‘material from 


other pressure vessels (A 225 — 39 with two Grades, A 50,000 to 64 000 psi. to 50, 000 to 67, 000° psi. because 
and B (tensile strength, psi., 70, 000 to 8: 82, 000 and 75, the necessity of a minimum yield strength 
to 87, 000, respectively, minimum yield ‘points, 40, 000 psi. ment of 18, 000 psi. 


43,000 psi., respectively) . For the first the Society requirements for 
_ Another recommendation included a a revision of the tenta- ~ aluminum- manganese tae sheet and plate for | use in — 


veloped i in | response toa request the Boiler Code om 
A 206-38 T) | to ficher for a a grain Birdy test for this = ‘mittee of the A.S.M. E. Fo ‘or the purpose of their work, the 
w hen subjected to water quenching treatment and also Boiler Code Committee considered it desirable to have a 


certain for which covered ‘specifically the grade and tem- 
~ipers which Shall be used for their purpose rather than 
: pon individual designers | to select a temper from: 


place the present standard A 74- ~29) were approve "general A. T.M. for Aluminum- 


clude the « 
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en pendations from Committee B-1 on opper 
of lov Wires for Electrical Conductors were | 
is i 
i 
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tempers of the alloy but does not i 
q temper because of its limited | 


GLASS, BRICK coal or coke 3 ‘It should be of value it in deter. 
Of particular interest were four recommendations mining: the effectiveness of various methods in use for dust- 
mitted | by Committee C-14 on Glass and Glass Products, - proofing coal or coke by means of chemicals or oil sprays. — 

these ‘items being the fi first standards developed by this rela- _ The method is essentially that described | by Powell and Rus- | 

‘sell and later used by Pilcher and Sherman for studying the 
glass sand (C146- 397) will | fill a need for uniform meth- effectiveness of dust- proofing coal with oil, and other petro. 
ods for determination of impurities. committee pointed 


leum products. wa 
- out in its recommendation for a method of polariscopic ex - The two “methods “approved on the recommendation of 
amination of glass containers (C148— ~39T that the prob- Committee D- -6 on Paper and Paper P. Products involve the 
lem evaluating for comparison "purposes: the ‘amount of -determination of water- -soluble acidity or alkalinity of ‘paper 
ina glass object has been with» us for ‘years. This. 548 39 ‘Thee determination 0 x pe 
i : tentative method is a practical solution to the problem. Today 
there great demand for more uniform glass containers. 


_ Narrow- mouth gas are to” withstand a 


Static pressure test on glass containers (C147- “39T) covers RUBBER AND RUBBER PRODUCTS 


become increasingly more severe. new method of 


apparatus developed for this purpose. In its statement rec. Work under way for some time in the subcommittees of 

~ ommending the approval as tentative of the proposed meth- _AS.T.M. Committee D-11 on Rubber and Rubber Products 
A ods of test for thermal shock of glass containers" (C149-, culminated in two new recommended test methods providing © 

= 39 T), Committee C-14 pointed | out that glass containers standardized testing procedures which have been urgently | 

Zi intended for intermittent cleaning and 1d filling must withstand — _ needed. One of these involves testing sponge rubber prod- 

thermal shock. For comparison ‘Purposes, the test must de- ucts, the use of which has greatly increased. The new meth- 
pend upon precise apparatus. ods (D 552- 39 T) ‘cover chemically blown sponge ‘rubber, 

change in the absorption requirement of sewer brick cell- sponge rubber, and foamed latex sponge 


made from clay or ‘shale 32-37T) w ‘approve er. er s | test slab 


the suggestion of C onty 1s, 
Units. it t pointed ov out t that in ‘some sections oe the ete. 
iat: new “tentative methods for testing n rubber cements 


addition to ‘the recent methods of testing hard tubber prod- 
ROAD MATERIALS, COAL, PAPER ucts: 530-—39T), these methods having been approved 
its report presented at the annual ‘meeting, Committee t the June meeting of the Society. A ‘portion covering the 
4 on n Road and Paving Materials included for information analysis of ash has been included since this iS important 
a proposed test for sieve analysis of mineral filler (D 546 — - cause ‘mineral fillers of rubber are thus | determined. Certain — 


39T), methods of testing preformed expansion joint: fillers ‘ "other minor changes were approved conning essential 
for concrete (D 545 — 39 T) and specifications for preformed cautions to assure accuracy. 

expansion joint: fillers concrete (D 544 39" T). These 

three items were approved at the E-10 meeting as tentative METALLOGRAPHY (GRAIN SIZE) ; RADIOGRAPHY 

and will appear | in 1939 Book of A.S.T.M. Standards. Because the rules governing the preparation of micrographs 

‘The specifications cover nonextruding resilient metals and recommended practice for 


i is by. Committee D-4 in the 
‘i method of test for loss on heating of oil and asphaltic com- eer replace the existing standards and which will carry | the 
pounds: (D 6-39T). This incorporates a number of revised E 2-39 T. Changes were rather extensi 
recommendations for. the oven which is the major -equip- of 
4 used and 1 will provide. for the use of modern tenite grain size in steel which carries the designation E 19— 
ovens with improved r means of ventilation. will replace ‘the existing items, 19 33 and E 196.4 
new method of test for index | of dustiness coal and The new standard makes u use of the p two sets 


th 
tf used ‘procedure for determining austenite grain 


j 
a 
eloped by TAPPI. It was felt 
= 
— } 
‘ 
— | 
ilding brick (made fr ive and shoe industries as well as elsewhere. 
Tentative specifications for building incorporate in the automotive and shoe industries as Vis 
more rigid requirements on strength, absorption, and content are important characteristics for 
— ion Of freezing and thaw- and e determined in a standard 
coeticient and the ements, specifying quality and should be determi 
— 
| 
— 
- 
< 
— 
— 
— 


size, th the other consisting of a series of 


the structures in the carburized case in Conducting Plant Corrosion Tests (A 224 ~ 3 


es same range of | sizes, W ith identical designations (Nos. 1 1 to. 
8), the of the one or the other being a matter of indi- 
preference. The he manner of 


carburizing (McQuaid-Ehn) t test. These two charts cover the 


Rad liographic Tes esting of Castings.— —The Standards: 
mittee acting on “proposals made by the Society's — 
— E-7 on Radiographic Testing approved new tentative recom- 
mended practice for tadiographic testing of metal castings a 


‘for several years and it was considered essential that it be 


brought up to date. This method covers general considera- 


defects that may be revealed by radiography, radio- 


graphic equipment, and radiographic technique—each of 


these sections being classified under X-rays and gamma rays. 

STAD ANDARDS 

Manganese-Vanadium Steel Plater for Boilers val Other os Ves 

oe sels (A 225-39 T) Committee A-1 on Steel 

Carbon Steel Forgings (A18 — 39 T) Committee 

Electric-Resistance-Welded Steel Boiler and Super wes ater 

High-Pressure Service (A 226-397) Committee A-1 

Hard-Drawn Spring Wire (A 227 — 39 T) Committee A- “1 

Music Spring Wire (A228—39 T yc ommittee A-1. 

Tempered. Spring Wire (A 229 39 T) Committee A- 

alve Spring Quality Wire (A 230-397) Committee A-1 

Vanadium Wire (A 231-39 T) Committee A-1 

Chromium-Vanadium Valve Spring Quality Wire ( A 232 39 

Cast-Iron Pipe Special Castings (A. 44- 39 Commitee A-3 on 

Cast-Iron ‘Soil Pipe and Fittings (A 74-397) Committee A-3 


for ‘Elec trical Conductors. 


Nickel-Copper Alloy wail Strips (B 12 


mittee B-2 on Non-Ferrous Metals and Alloys ANDARD METHODS OF 


Aluminum-Manganese Alloy Sheet and Plate for Use in Welded Pres 
sure Vessels (B 126-—39T) Committee B-7 on Light Metals and 
Alloys, Cast and Wrought 
Preformed Expansion Joint Fillers. for | Concrete (D 544 - 39 T) ‘Com- 
ttee D-4 on Road and Paving Materials 
Chemical Analysis of Glass Sand (C 39 T) Committee C-14 on 
Glass and Glass Products 
"Hydrostatic Pressure Test on Glass Containers (C 147-39 T) Com- 


€ Examination of. Gla ‘Containers (C 148 39 T) Com- 


Thermal Shack Test on Glass 

Testing Preformed Expansion Joint Fillers for (D 545 39 
Committee D-4 on Road and Paving Materials 
Test for Sieve Analysis of Mineral Filler 546-39 T) Committee 
Test for Index of Dustiness of Coal and Coke | @ 547-39 T) Com- iy 

Test for Water-Soluble Acidity or Alk: linity Paper = 39 T) 


Committee D-6 on Paper and Paper Products ed New 
Test for Resin in Paper (D 549-39 T) Committee D- 
39 T) Committee D- “ah 


Testing Secondary Rack Glass Spools. (D 550 - 
en for Power Factor and Dielectric Constant of Natural Mica (D351 — ' 
Measuring Shrinkage from Mold Dime nsions of Molded M: aterials” 
i Used for Electrical Insulation (D 551 — 39 T ) Committee D-9 eet 


1100 F., Metal Temperatures (A 193—39T) 


(E 15 — 39 T) Ww hich will replace. immediately the "present: = 
standard E 15 - 29. The older practice has not been oe 


27-39 T) Com 


149- 39 T) Commitee 


Grain Size Chart for Classification of ‘Steels 19- 


SPECIFICATIONS FOR: 


TENTATIVE RECOMMENDE D Pracric ES POR: 


39 ‘T3 Committee A- 10 on 
Alloys 


¢ 


 Iron-Chromium, lron-Chromium-Nickel, and Related 


aa Radiographic Testing of Metal Castings (E 15 39 T) Committee E- 


making grain size 
test may of course determine which chart will be used. TENTATIVE SPECIFICATIONS FOR: 


EVISIONS IN EXISTING TENTATIVE STANDARDS | 


Alloy-Steel Bolung Materials for High-Temperature vice from om 

Carbon-Molybdenum Alloy-Steel_ Pipe for Service at Tem- 

peratures from 750 to 1000 F. (A 206 — 39 T) 

“Alley: Steel Castings Suitable for Fusion Welding for Service at Tem- 

_ peratures from 750 to 1100 F. (A217-39T) 

Copper-Silicon Alloy Plates and Sheets (B 96~— 3 

Brass Sheet and Strip (B 36 — 39 T) 

Leaded Brass Sheet and Strip (B 121 — 39 T) 

Leaded - Nickel-Brass and Leaded-Nickel-Bronze (Nickel 
in Ingot Form for Sand Castings (B123-39T) 
Se wer Brick (Made from Clay or Shale) (C 32-39 T) 
Building Brick (Made from Clay or Shale) (C 62 —39T) 
A Fuel Oils (D 396-39 T) 

Asphalt Filler for Brick Pavements (Blown Type) (D2 241-39 
i Primer for Use with Asphalt in Damp-proofing and Wate rproofing 

Below and Above Ground Level (D 
Test for Dielectric Streng sth of Anodized Aluminum 110 - 39 

for” Loss| I of Oil and Asphaltic “Compounds 

Testing Varnishes Used al Insulation (D 115 39 
Test for Power Factor and Dielectric Constant of Electrical Insulating — 

Testing Untreated Paper Use ed in Electrical Insulation (D 202 — 39 39 T) 
Testing Flexible Varnished ‘Tubing Used for Electrical Insulation 
Testing Pin- Type, Lime GI lass - 468 39 


TENTATIVE REVISIONS OF STANDARDS _ 


G arbon ‘steel Steel Forgings (A 18-30), in the form of 
new Te entative Specifications for Carbon-Steel Forgings (A 18~ 


Sampling and Testing Brick (Modul of Compressive 
sth, Absorption) (C67-39) 
Strength, Absorption) ( 39) 
‘Testing Molded Materials Used for Electrical Insulation (D 48~ 
Test for Grading and Classification of Natural Mica (D 351 — 38), in 


the form of 3 a new bebe Method of Test for Power Factor — 


=. 


Marine Boiler Steel Plates (A 114 33) 
Cast-Iron Soil Pipe and Fittings (A by Tentative 
fh Specifications A74-39T | 
Cast-Iron Pipe and Speci il Fittings (A 44-04), repla by T 
fin Copper Wire 48- 38), repla by 
Standard Rules Governing the Preparation of Micrographs of aie an 
and Alloys, Including Recommended Practice for Photography as 
Applied to Metallography (E 2 ~ 36), replaced by Tentative _Meth- ; 
43), 
Recommended Practice for Radiographic ‘Tening of Me tal Castings 


EE 15-29), replaced by Tentative Recommended Practice E15 — 


Quicklime for Structural Purposes (C 5 34 T) 
Hydrated Lime for Structural Purposes (C6—34T) 


Sponge Rubber Products (D 552-39 T) Co ommittce D-11 Tentative Grain Size Chart for Classification of Steels (E 19 


Test for Total “Solid C Content and 
"sy carey of Micrographs of Metals and Alloys, Including Recom- aa 
mended Practice for Photography. as Applied Metallography 
(E2-39 T) Committee E-4 on Metallography 


Tentative Grain Size Chart for Classification of 19 39 


. 


|. Viscosity of Rubber sescaatirk.. of the new and revised s specifications ‘and tests will 


replaced by Tentative Chart E 19-39T 


of course, appear ‘in the 19 1939 Book of Standards and the 
tentative revisions of s standards, “published prior to adoption, 
will appear if in the rear “portion: of peste the 


Book of Standards. 
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H. Gibbons! al of Their Development 


to Materials Testing 


knowr n » where w when man first availed himself of those 


similar of the Middle Ages to the lever weighing systems of 


he of alternative devices for from the levels of his Tepe ras. Know ing how 


the discov ery was made would be intensely interesting. We 
might conjecture a a great storm through the forest, throwing, 
paper is almost no adventure being made 


of the various tree trunks into hopeless confusion—the trunk of one falling 
devices. Numerous sketches in diagrammatic form assist in a rapid 4CTOSS another, or across a rocky fulcrum. As the storm 
mpc of the essential similarities as well as differences of  furtiv ely and fearfully a creature emerges from a nearby | cave 
the several systems. — Listings of those who have made use of the and surveys the sc SC 


= 
various of name and date “of first tree trunk, steps upon it and the farther end rises. Astonish- 


ment, fear, but also cur of 
who desire to pursue the subject 


ene. . He mo moves towards the partly, balanced 


aw 


Above the tongues ; a supreme, 
Yet gloried in his child till eve serene, : Kh 
When weary in his reed-built hut he lay; 
dreamed his balance in Osiris’ hall 
at eternal standards weighing men; 
a Nor saw young Science take his beam, and | 
Wax great, her shining raiment covering all: 


a Nor caught the seer’s vision mystical: 


A Balance poised ‘midst Chaos come sail. 


In final analysis, there a are but two means for the | measure- 
. | went of force or load. One of these roots in the natural 


law ‘attraction of | masses for one 
another. As between a body near the earth’s surface and the pd 
earth itself, this force» is called gravity, and advantage 
_ taken in innumerable ways tod determine the value, not only | 

extremely weak, but also of enormously strong forces. 

Thee other "depends on the elastic properties | of materials—on 
those properties discerned by Hooke revealed i in 1 1676 by 
in an anagram, “Ut tens 


Assuming the usual postulate that man has risen ‘RIG. in n Ancient About 2000 B.C. 
wer to higher levels of intelligence, it will probably never 
NOTE. -—DISCUSSION | OF THIS PAPER IS INVITED, either for 
ublication, or for the attention of the author. Address all communica- 
ons to A.S.T.M. Headquarters, 260 S. Broad St., Philadelphia, Book of the Dead, and shows the weighing in the 


Adviser, ‘Testing Machine Division, n-Southwark of Osiris, of the Soul of Man 


oe *The pen name of W. A. Benton of the Technical Staff of V W. and » ae CREM ote 


* Presented at the Forty. -second Annual Meeting, Am Soc. tit Abd el Qurna shows a servant ingots using 
Atlantic City, N. In 26-30, 1939. Ww like the head of an ox. T balance was of 


1939 


@ 


use of the balance is older than the dawn of history, 
| 
( q iy 4 
O preface a paper before a a better understanding of the known data. But we do 
“a t e society with poetic verse is so unusual as to require explana- _ know that balances for comparing the weights of objects were _ a5 
| tion, if not excuse, The following verses from the pen of in use in the dawn of history. Evidence seems to indicate that & as hs 
“John cenbodies in words the meditations of equal-arm balances were in use as remotely as 5000 B.C. It 
RE — 
| 
= = 


ia by the Egyptians as early a as 2000 B. = The down- 
oy ypical of stationary Egyptian scales (Fig. 
arm balance was early by an 
_uneven-arm “‘steelyard” called the bismar or Danish balance. 
= was probably of Asiatic “origin: and to Europe, 


came in 


4 fixed weights and a movable fulcrum, the graduations on the 
& 8 

a beam being in an harmonic series (Fig. 2). The original 

‘ English name of this instrument has been lost, but in Norman 

times it was known as the the oF 


“The oqul -arm balance came to be as ‘the lanx” or 
balance, since it had two scale pee: instead of the. one used on 


ae. he Romans had a a much bett i 


ice whicl 1 seems to have 
three or four centuries before Chr This 


Bag 


FIG. 2.—Weighing i in England About 800 A. D. : 7 
‘s nad a movable weight and a fixed fulcrum, and 
of course, uniformly spaced graduations (Fig - 3) . It was not 


unusual that two fulcra were provided with a 


two t 
_ tions on each of the two sides of the beam. a ae vw 
Weighing must have necessitated a sti tandard (2). Th 
| persistence o of the word “grain”’ in our terminology of weigh- 


also, thet the of a den, tribe Or group 
in the scale of evolution from barbarism to civilization may 


_ be fairly accurately gaged from a knowledge of their skill in 


by the » W. and T. Avery, ‘Ltd., and are repr 


appearing in the Hise of references apperded to this paper, 


the ‘vacuum, that is, to atmospheric pressure. Salviati, the 


ees *The tableaux of Figs. 1 to 3 inclusive ; are from care fully ae way” cs (which he explains and illusteates) | 


boldface numbers in parentheses refer to the reports and papers 
4 
L N October 


cord- pivot type, the scale pan attachments being of a type we veighing : - measuring « 
purposes. same criterion helps to soy inas similar scale 
-ward- “pointing tongue and plummet to indicate balance is any continuing group or race in the long struggle to control a 
nem the forces of nature and to bend them to their will. a 


Turning n now from the lev ert to the pendulum, we en that 


_ that master genius of Italy, Leonardo da Vinci (1452-1519), 
again 1 probably, ‘many centuries before Christ. This device based on this’ principle, and it is to 
genius that we must look as the father of this idea, although 
no instrument is known until more than 200 yr. later (about © 


ill 


ustrated and described (3) several types o of self- indicating — 


4 Certainly the use ‘of the elastic properties | of | materials for. 

load and “force measurements could 1 not have: 

Hooke’s discovery of the facts which led to. his famous ana- 


On the backdrop prepared for u this survey 


_ development of load- and force- evaluating mechanisms, w 
are prepared to paint the picture v which is the | ‘primary pur- 


3.—Weighing in Imperial Rome. 
ra (seelyard) is on the rear w all al the butcher shop 


pose of this paper: namely, the application devices to 


the machines which men made to determine the strength of SS 


- Despite nu humerous statements to the | contrary, there is no : | 


direct evidence that Galileo tested any materials 
The inference that he did Fdighs strong, however. 


18 longer would break. hi had 


been “contended that. ‘the coherence of materials was due to 


- Ports the theories of Galileo, states that he has “invented a 
which gives | him al 


the value of the ‘vacuum’s force. goes on to ‘state 
that if a cylinder of marble or of oi breaks under a weight _ 


that 
to the value 's force (over the 


interlocutor (of the three who discuss the matter) who sup- 


— 
— 
— 
— 
— 
— 

— 
— 
— 
— 


rea of the cylinaer s cross- -section) ‘then it would se seem that 


might explain coherence. But, he says, such is not in the 
the case. He then develops the thought - that if a thread of = So. the ‘usual basis for the s statement that Galileo carried out 
water breaks at 18 cubits length, he should be able to de- | is tension tests turns out to be - merely a a group of assumptions 
termine the length ofa cylinder any “material w hich also” in the negative proof t that 
break of its own weight. It does not, of ona follow that no such tests were made 
T= ake for example a brass wire of any thickness and length | _ by Galileo. | Ie the Second Dialogue he m makes Salviati : say, 
and fixing one of “its ends on high, hang more and _more “Thus we see, for example, a rod of steel or of glass to sus-_ 
to the other end, ‘til at last it breaks; lengthwis ise a W eight of 1000 ‘Ib., which fastened at right 
and let the greatest weight it can sustain be, for example, 50, angles to a wall will break with a weight of 50 Ib. only.” 


Ibs it is “manifest that 50° Ib. of brass more than its own This” ‘statement “might lead to the ‘inference that his figures 
here are quantitative and might be the ‘results of actual tests. 


The | first known device constructed specifically for the de- 
termination of the strength of materials was a steelyard” ar- 


S ranged to 0 produce load and to determine its magnitude by one — ae 


_ and the same means. This was the justly famous machine ot “oe 
Pieter Van Muss¢ henbrock of L den en (6). Al more 


eve ent be he 


‘FIG. 4 —W icksteed ye Machine. 


e basic principles “of load which have been widely used 
are shown. A series of and a mass, resist and 


The load- -producing and load- balancing means are one. a 


Franklin Institute (U. S. A) 
) 
Musschenbr ock (Ho land) ... about 
raf ac is obvious that a transposition of and specimen (and a 
d of scale) would produce the compression machines of Perronet, 
Gauthe Soufflot, and Lamblardie (PF about and 


to 1795. 


and as such was acquainted with the natural philosophy of 
his day. When his Curiosity ; as to the strength of things: was 


aroused, he turned to the normal and current means of weigh- 


- ing ponderable bodies and applied those means to the Geer 
Gill (U.S.A). mination of his loads, realizing that “weight” a and ‘load’ 


Fairbanks (U. S. A.) a: Ww ere one and the same thing—at least, different facets of the — : 


& same gem. This early d device is important, not “only ‘because 
Hoppe (C harlottenburg) (Germany. its primacy but because its m means of load measurement 


became standard practice through more than a century. The 
Was French up to the end of the Eighteenth Century apparently 


= Mohr & Federhaff (Germany) ‘had used» nothing other than magnified machines of the 


Thalen & Styffe (Sweden) Musschenbrock type, continuing to produce load and to meas- 
= 


ure its magnitude by the identical and s, namel 
Woolwich (Ena magnitude 1e identical and same mass, namely, a 
¥ weight, variable in size or movable with to the 

For convenience in discussion, it may be to 

the utm nost length this wire would able to sustain itself the 


then measure how long wire was broke and let 
a 


makes 4800 cighths of an ounce; we ‘say that all 
‘wires their thickness what it will, will be able to” sustain 


_ ASTM Octob 


— 
> 
— 
a 
| 
4 
whic : es the load for the test; the loa “resisting = 
which in association with those frst | 
i possible the test; and the load-indicatin me 


on the beam 


The type of which ona these 


elements | is that of ‘Wicksteed about | 


parts up to the lower end of 


Se 


load. resisting or load- balancing elements are the This was the invention by Joseph Bramah. (1748- 1814) 


weights together with their associated details, while the load- - Henry Maudsley of a packing which w 
means are, in their form, the graduations 


loads of many millions of pounds. 4 


would hold fluid from 
‘Passing an hydraulic sam—in other words, a means of pres- 
sure ‘maintenance in an hydraulic’ cylinder. Blaise Pascal 
_ (1623-1662) had, nearly 150 yr. before, d discovered the prin- 
mw ore of the multiplication of force hydraulically as a lever 
_ multiplies force mechanically, and he realized that if he could 
. find a means of controlling leakage, he would have provided 
a a potent tool for man 's uses s. Not | until Bramah, howe 
was this means discovered and the dream realized. 
The model of this press r ade n 1796 and pre- 
served in the South Kensington London, has a lever 
sy stem for evaluating the load on the press, and the prototype a 
— might hay have been used for testing purposes, although there i is 


no evidence that it ever was so The principle | of load 


‘determination there was soon used, how ever, f 


hydraulic p (9). 


Bramah Press Model Preserved in the South 
Kensington Museum, London. 1796, 


This is the original machine constructed by Joseph ‘ena: to demo 
strate his invention of the hydraulic press in 1706. 
a moderate pressure on a small pump plunger a certain 
_ fluid pressure is obtained which is transmitted to a cylinder fitted with 
a large piston. The force driving outwards the large piston is greater 
than that exerted in forcing down the smaller piston in the ratio of 


tims 


‘The apparatus ‘consists of a stout timber base carrying a cistern at one 
‘= end. On the cistern is fixed a brass cylinder and a small force pomp 


] which draws its water from the cistern and delivers it into the cylinder. 


a leather-packed piston in the cylinder extends upwards to a strong 
lever which carries at its extremity a weight platform, the leverage 
being 20 to 1 so that 1 cwt. on the platform is equivalent to a ton on 
the ram. When the pump is worked, a load of 6 cwt. is lifted in the 
scales, showing an upward pressure in the ram of over 6 tons. There © 
is a small hole in the side of the cylinder which permits the esc: ape 
of the water if the piston is pumped too high, and a small valve is 

fc _ arranged which permits the water to return to the cistern when it is 

_ desired to lower the piston. The diameter of the pump ram is 0.5 in. 
‘and that of the piston 4 in., giving an area ratio of 1 : 64. The hand 
lever of the pump has two fulcrums, but its maximum advantage is 
about 1 : 18, so that from the hand to the press the total ratio is over 
‘2 Owing to the difficulty experienced in boring out these closed cylinders 
- when longer strokes were required, a turn ram working through a 
leather collar or packing was soon adopted and has since remained the 


i in the ty pe snachine (Fig. 5 


the first two means are combined, the w veights on the beam 


producing the load as w ell | as providing | the ¢ means of measure- 


ment. 
In (1795, an event in another field was destined to to affect 


designer 1 ‘might not go in the e application of the principle 


chains for anchors hemp 


, particularly | the produc 


ram, 


and 


Musschenbrock In there i is no limit whicl 


of the lever and weights to the measurement of load passing 
‘through a is, however, a a mechanical 


15 to 20 per cent more then: the full load of the test- a 
ing machine. it would seem that these limits have been 


reached by the 2, 500, ,000- lb. vertical Richle at John Roebling 
Sons Co., Trenton, , N. J. (10), and by the 2,800,000-lb. 2 
Avery at Dorman Longs a and Ltd., Middleboro, England, 


latter of which 248 in. of knife edge on t the main” 


in the first- mentioned field, the use of attractive 
forces of masses. This | ‘is the pendulum, to the origin of 5 


which as a weighing 1 means reference has been made. | 

earliest application materials testing machines seems 


* have been that of Thurston at Stev: ens Institute early in peel: 5 


Be: s of the last century (11). He applied | it to his fa famous 


torsion testing: machine which also had an -autographic load- 
strain recorder. Pohlmeyer seems to have been first® to apply 4 
the pendulum to materials testing machines for tension and ~ 

compression when about 1879 the now famous” 


lottenburg Laboratory ne near Berlin lin (Fig. _ 
* At about the same time _Pendulums were being on low -capacity 
machines. 


1939 


cet a = _ the materials-testing field to a degree 1 ia 
— _by the engineers of the time—an ever * 
n, and other sible, as nq 
— 4 
—— 
— 
— 
— 
— 
tl 
— (10). 
— 
ier 
— 
— 
— 


. 8.—Here_ We e See the First of 
: ‘3 to hve ail of an Auxiliary for Load Evaluation. 
_ The loading means is that of Fig. 4. One end of © 


: he specimen is anchored as in Fig. 5. A lever and 
" mass now resist an auxiliary load proportional to FIG. —An Application Essentially That of 


le Universalit 
the load in the specimen. Fig. but Modified to Provide y 
“The load- is hy draulic; the Dunn (England) 184 and to of 
(resisting) means lever- type Fuller (Brunton) (England) 1813 raulically, 
in a auxiliary Olsen (U.S. A.) | about Minor changes, the nature of which is obvious, 
The substitution tor the lever would provide hydraulic 
and weights of a Bourdon tube gage or manom- 
1879 eter, connected directly to the loading cylinder, Avery (E ngland) 
(Germany (Prussia). ..about 1879 would exemplify a type which has been used Losenhausen 
(Union ye Ww. 


production (more accurately, strain n- 


ao is effected by an hydraulic cylinder at the 
fulcrum. Minor changes, the nature which 
_ obvious, would prov ide mechanical mes ans ns of | n 


compensation. 
= Anderson (E ngland) -+ + about 1 18587 
Richle (U. S about 1867 


workiig against a vessel 
to expand under the urge of pressure maintained pe 
by the weight of a column of liquid (usué ally = he! 
_ cury) in the manometer to the right. The eleva- 
tion of the top of the fluid column then becomes a En imery, Se. AD) 
‘measure of the load passin through the s ecimen. Mar ons 


868 The use of plate fulcra instead knife 


shown is a vital difference. — 
Thomasset (F rance) about 1 b B 


ess the levers. Sal 


_ That of Fig. 8 with a Rotating Load Meacur- 
ing Cylinder and a Pendulum (Instead of 
the Lever). 

‘The use of the rotating 

device was not new when introduced 
cz Amsler in 1886. The same basic principle was we: 


availed of by Charles Emery about 1880 in certain — 
tests made on the Watertown Arsenal machine of © 
Emery It was also used by Amagat Wy 


AG, —-An FIG. . 15.—This Arrangement Illustrates the 
Loading Cylinder, an Hydraulic Capsule and Null-Method Weighing System Applied to 
a Gage to the an Hydraulic Support Type of Testing 
Later. chine | Such as Fig. 12. The Bourdon tube, 
the air jec and the ‘air-actuated bellows = 
about 1934 Olsen (U. S. A.) . 1932 Southwark: Tate (U. S. 


— 
a 
4  Losenhausen (Germ 


after Poh eyer’ 's application, this ‘This system", for the first time in testing machine 

‘method of load det rmination seems not to have | affected — employs the ‘relay “principle: of control of an action at a 


on occasion in Continental | Europe. Recently, how- ong time that the air pressure in 
ever, there has been a marked change in American practice— a 1 vessel having an orifice, the air jet impinging on a baffle; is 

which, doubtless, at least in part, has been due to the fact that © exceedingly : sersitive to change of position of the baffle in 

engineers with European training and experience have been _teference to the orifice. This is principle has been used by Solex 
attracted to the American testing machine field and, naturally, (France) in micrometer gages for production control it 


gn 


have introduced those designs with which ‘they are vity of the order of 
Thus far we given consideration only to It is well ‘known that no Bourdon tube provides a strictly 
systems employing t the attraction of masses f for one another as straight- line relation between hydraulic pressure and the mo- , 
_ the force in opposition to the load. Masses of metal fasigliis, tion of its tip. it was suspected: that a a part of th this lack was —- 
masses of mercury (manometers) ; masses of other ‘due to the motion itself. The system under. consideration 
liquids (water in huge containers, Houbotle (13), and water eliminates the integration o of this motion by means which are — 
small ones, Eads = have been employed in various discerned in Fig. between the 


; ‘The other of the means to reference has: been of tube tip to move the urge of the in- 
‘1 he use of the elastic properties < of materials as a ternal hydraulic pressure and | a force supplied by a spring = 


measure of the load being imposed on the test specimen.  y exceptional accuracy (isoelastic springs as dev eloped by Say! re 


he earliest definite example of such use is that of Captain Union eand de F orest of] M. ) (as). 
Eads in the 800- ‘ton machine (1 4) which I he built and in- = 
stalled at Midvale Steel (as now known) in 1871. It is well ~ specimen results in an increase in the unit hydraulic ¢ pressure “a 
known that Bourdon tube gages connected directly to loading in the hydraulic capsule. | ‘This i increase affects ~ Bourdon 
cylinders (15) had been used prior to this time in load deter- tube and ‘causes ; the tip to move microscopically (for ‘usual 
—- but their use was generally auxiliary to to ) some other load increments) against the pull 1 of the i isoelastic spring. ey 
means, usually involving al lever system. of some The The baffle before the air jet orifice moves correspondingly and 
fist known example of the use of the elastic | properties of _ the air pressure in jet and bellows decreases. Th _ The springs ie 
materials as an accurate, measure of Joad and a as the primary hose function is merely that of a store of energy) right 4 
or only me means is that named ‘shove. Captain Eads admitted to and left of the bellows collapse latter and extend the 


— auxilia y ‘cylinder 1 iquid under pressure from the main eres spring w hich ‘is attached to the Bourdon tube tip. 


This action introduces a force on the tube end or ‘tip exactly | 
tached to a te-i in. diameter rod. load on the | piston equal: to the tendency to motion in the Opposite direction 
ic _ extended 1 the tod and through an | ingenious multiplying de- induced b by the hydraulic pressure inside the tube and thereby E 
36 load was indicated on a dial. Stace the > the: load on the specimen. pos force 


loading cylinder. In this auxiliary cylinder was a piston at- 


This is the interposition of a spring (or springs) in 
direct line of | the load on the specimen. The earliest known 
s where accuracy was of minor importance com- suggestion along these lines was that revealed in a 1 pater to. 
pared to sim icity, compactness, and low first cost. Tt was not ~ Louis Perreaux of Paris | ‘in 1853. . The springs employed were 


until about 10 yr. ago that the hydraulic capsule ¢ of A. -H. semielliptical (19). A more recent nt example i is that of Sooo 


application o elastic “requires mention 


but « as far as the author has been able to find I they % were used in 


-Emery’s famous machines at Watertown (16) and at the (Dresden) the capacity y of which was 3000 kg. (20). There 
National Bureau of Standards (17) was redesigned and com- _ have been, of course , many small machines built with this 

bined® with a Bourdon tube to produce a testing machine | type of weighing sy system, but have usually been 
load-measuring and load- indicating system which could com- limited to about 500 


with tl the then current systems. The fundamentals of this This paper has not been exhaustive treatise 


system are re shown « diagrammatically i in F ig. 14. 


A later development, basically y similar in that an riety has in the interest of brevity. The 
‘08 _ capsule and Bourdon tube are employed but applying them in ¢ trusts that enough basic data have been indicated to assist thee 


combination i in a new and novel manner is shown in Fig. ee inv estigators by providing benchmarks to ee in their 
A. H. Emery, Jr., and A. C. Tate, both ‘of whom had worked 

Designed by M. C. Tate of the . A. H. Emery 

There are, of course, in laboratory service in localities 7 
hs special tests, combinations | of clastic members and electrical devices h gees 
as resistance, inducta 


: BULLE TIN 


= 
ag 
boo 
- 3 
— 
~ indicated of ‘the several forces present. ine Only place the system Cat Test 
at balance, and experiment and experience have the 
linearity of hydraulic pressure versus isoelastic spring 
sion to values well within those commonly demanded by 
— 
— i 
— 4 
“4 
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MR. RIL (presented form) —1 the two men friends and but 
.. should | like to add some comments on early steps in the de- te Desaguliers’ w« ork, as w ell as to that of Mersenne referred 


velopment of testing methods w hich Mr. | Gibbons, because tc above, is to be found in the Introductio ad cohaerentian 
- of his p primary interest in machines, has naturally passed over. m his mention of testing before Musschenbroek is not in 
| The first tension \ tests of | materials w ere | made by direct load- tended to : minimize the important position he holds. His — 
; ‘ing, that i is, , by tying a scale pan to the end of a wire or string tension tests were the first to include ductility measurements _ 
“and adding weights thereto till fracture occurred. _ What and he was the first to give adequ: ate ney of the prep- 
seem to be the first recorded q quantitative | tests on metals were ; 


probably made by this method, almost a 


experiments of Musschenbroek. The investigator w as Mer- 

senne2 who w as concerned, not with the production 0 or use of 

metals, but with the vibration of strings: in musical i 


oe iy He reports the breaking load of wires of g gu 
silver, copper, and iron. The rather | abortive tests on ‘silver. 
wire made by Croune at meetings of the Royal Society® in 
ba 
~ 1662 were also conducted by dead w eight loading. Can 
a: Réaumur* describes a very crude lever arrangement 


te tests and a rather ingenious bend testing device for 
steel wires but he gives no experimental results enue w ith 


first step ir in n the of a special ‘machine for 


built a simple device to fo test the cohesion of lead surfaces 
after they had been pressed together. Desaguliers’, inciden- a 
tally, was among the earliest of the series o contributions 
that are still being made by continental intoleiance to to English 


science, for his Huguenot father had fled from France on the | {aa nee te anil’ 


“revocation in 1 685 of the Edi t of Nantes. | His machine i is aration terial and the test method employed. He records 


_ shown in the accompanying Fig. 1. A lever system (a steel- 
q shown in the accompanying Fig. ever system (a stecl- the liberation of heat during extension. For many years his 


yard) was used directly both for ai and measuring th the ¥ tests were the most t comprehensive and | carefully carried out ae x 


load. ‘here no adjustment for specimen: length, an and he gave an impetus to the study ¢ of materials that had far- 


improvement that was embodied in Musschenbroek’s machine reaching results. It was Musschenbroek who constructed the 


er 
ato ‘Dom first dilatometer and gave the fi first ‘quantitative figuees 4 for the 
Dased his mac une — that of esaguliers, for not on ly thermal expansion of metals. ae ate a ‘eS 


Mr. C. H. (author's 5 closure, by letter). have 


Vaterbury, Conn. "read Mr. Smith's s discussion with more than ordinary 


phe M. Mersenne, “Cogitata: Mathematica,” Paris my own search I had found vague references to and had 
_* Thomas Birch, “History of the Royal Society, London” (1756), pp. _ made search for the data presented by him, but without venil 

“cess. I am glad, indeed, that Mr. Smith has supplemented r my 
A. de Réaumur, de en Ader” = by : so valuable a contribution and I am glad to acknow 

n, Baldwin-So 
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= Build! ing Brick (Made from Clay or (c 62 


aS Sy ‘on The Economic of thet 


practice including in each October Specifi 
issue of the ASTM BULLETIN N information BEW for and Builds 


sively revised A. S.T.M. specifications and tests, Billet- Steel Concrete Reinforcement Bars (A 15 
ig which are - pertinent in connection with construction materials Axle-Steel Concrete Reinforcement Bars (A 160-39). 
Carbon- Steel Castings Suitable for Fusion W Mise 
used in buildings, highways, pipe lines, and related work, 


there appears below v a list o of f such standards. his” ‘list Cast. Iron and Special Castings 44-39 T). 


= 


should be of interest to many ‘engineers a and designers and Cast-Iron Soil Pipe and Fittings (A 74 39 T). 
those concerned with promulgation or revision of building _ Copper Pipe, Standard Sizes (B42-39T), 
f th Seamless Copper Tubing, Bright (B 68 39 Yr). 
cod one of the importa ials in any adequate Copper Water Tube (B 88-30). 
is “the establishing of ‘requirements covering. stren ngt th Nickel- Zinc and Copper 


> Nickel- “Copper Alloy Plates, Sheets, and ‘Strips (B 127 
§ W. Bancker has indicated that “ ‘in | the main, material Beryllium Copper Alloy Bars, Rods, Shect, S Strip, a ; 
specifications a are simply definitions of the Properties of the 
“materials w which desirable. They represent the Brass Pipe Standard Sizes (B 43 39 


efforts to ‘state in measurable those properties w Leaded B Sheet and 
are necessary for satisfactory use at the least ‘cost consistent 


the desired quality. In addition, they include methods Recommended Py Practice for: 
test and disposition of “material in case of failure to meet onducting Plant Corrosion Tests (A: 


requiremen s serve provide a basis inspection 
reed upon betw h Su lier a d 
y igreec ‘upon een the and the pur- 


Specifica 1s Tests for: 
ser, and, theses fore, they obtaining High-Early- Strength Portland Cement. (C74- 39). 
comparable competitive ve e bids.” a, Sampling and Physical Testing of Portland Cement (C 3 


‘Parke! in pointing 0 out economic ‘impor- aking Compression Tests of Concrete (C 39-39). 


tance of material specificat ations: ste ated that “adequate stand- Aggregate for Masonry Mortar (C144~39T). 


Solid Load- Bearing Concrete Mas sonry Units” (C14 
specifications promote the highest and best use of “Abrasion of Coarse Aggregate by ak te 


4 Pr reformed Expansion Joint Fillers for Concrete (D. 54 ‘i - 39 T). 


eri _ Testing Preformed Expansion Joint F illers for Concrete (D 545 — 39 Tr) 
“terials” is an i 4 at 4 

nd t significant | that a great of Analysis of Mineral Filler (D 546-39 T). 


municipal state building codes “embody numerous Asphalt Mastic for Use in Waterproofing (Asphalt Cement, 


A S.T. M. _ Specifications an and id tests—a re rec cognition of their Filler, ‘Mineral Aggregate) (D 49% 


A.S.T.M., “are the result of close Asphalt Filler for Brick Pavements (Blown Type) (D 39 T). 
, and pt interests Primer for Use with Asphalt in Damp-proofing and - ater- proofing — 
Below and Above Ground Level (D 41~-39T). 
Sewer Brick (Made from Clay or Shale) (Cc 


% 
ad 


> 


= 
committees “a Specular Gloss of Paint Fin ( 5 23- 397 


know owledge of production | these | 

ns and tests are considered efficient. The very nature of a _— a Oe ; 
committee organization, representation of 


major interests concerned, makes es the standards unbiased. 
Since 1939 is year w hen the triennially AS.T.M. A NU JMBER of the outstanding photographs exhibited 


Book of Standards i is issued, committees have been unusually the Second A.S.T.M. Photographic Exhibition are being 


active in reviewing -and surv eying the “requirements embodied hung: in the exhibit developed at the Museum Science 


in the various material specifications and tests. As a. result and Industry of Chicago in commemoration of of one hundred 
fields quite a number of revisions have ‘years of photography. The group includes sever. al of the 


in important standards s covering widely used prize-winning A.S.T.M. prints” submitted at the exhibition 
cons truction materials. held during the 1939 annual meeting others selected by 


the list of tests which follow VS there? the the 
ith 


“Photographs on Testing i in nce e Exhibit 


‘of photography will coincide with the | open- 


ing g of the “completed museum and will consist of selected 
) d- prints in the fields of science, engineering and i ‘4 
well as studio and a of 


1 


= rials, oC. Mats., Vol. 31 (1931), p. 955. 
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nae Ie each can be ordered in pamphlet form from A.S.T.N 


gh-Temperature Se Service anc 


CH could be written about steels for _SHORT-1iME HIGH- TE PMPERATUR TESTS 
high- temperature service. Much also is yet to be know The high- ine 
~ What applies with res respect to steels for high- -temperature s ser- a type of t tension testing machine with the 1 specimen i 
vice applies with equal force to their testing. It has only been heated i in a furnace, usually electric- resistance 
since 1920 that ‘this subject has been | given much thought t and —_ 
it has only been since the early 30's that standard procedure 


has been adopted for determining | the short-time and long- the necessary Joads are to get 


a 


high- -temperature tensile properties of steels. New steels high- temperature properties of the steel. In this nanner, 
are continually | being developed an and likewise new tests: or “tensile strength, yield s stress, s, proportional limit, elongation, 


refinements of existing tests. or even twenty, years is and reduction of area are obtained. Elastic limit may be 


exceedingly short cycle i in a major metallurgical developm ent. “cbtained. It is usually not possible ‘or convenient, especially — ie 


We e will know much more about from at the higher temperatures, to obtain the yield point. Such a 
now than we do tod ied series of | tests are shown in Fig. 1, Nearly all of the tensile 

Fundamentally, v we may divide steels for high- ature properties at room temperature and at 750, 900, 1000, 1100, 

“service into three groups: (1) plain ¢ carbon; (2) low alloy; 1200, 1300 , 1400, an and 1500 F . are given for five ree 

and (3) austenitic. In the early days many assumed there steels of the s same ne type classification. will be noted that at 
but two ‘groups: plain carbon and low alloy; and 

—() austenitic. — It was recognized that on the basis of this the steels. “There are also included impact va alues at various 


- classifica ition ‘the austenitic steels Ww ere superior for high- shed temperatures after the sp specimens s have been held a at tempera- 


temperature service. wever, a | great deal ¢ of "attention ture from 1 hr. to 1000 hr., respectively. 
recently been dev oted to dev eloping low- -alloy steels for high- | This last test 1s performed by bringing ew specimen to the 


temperature: service, so that steels of | this type are now recog- and holding | or the time, 


nized as of a distinct type | and many of the steels thus dev el- 

oped have properties for specific | even superior to 

those found in the austenitic type. 

Whereas at at one time it w as “held by some that composition 


played nc ‘no part ‘in n the high-t -temperature properties of plain- 
carbon or low -alloy steels, it is NOW recognized that chemical 


composition is an important factor. In aa lition, steel- -making 
practice, metallographic constituents, distribution of constitu- 

" ents, é and g rain size all influence, in some cases to a marked 


degree, the high- -temperature properties of the steels in ques-_ 
tion. For example, the cr >roperties of a given: type 

nple, the creep | perties of a gi ype 


‘steel of presumably ‘the same chemic al composition are af- i Limit Me 
fected as s much as 100 cent the type and size of 


“high- service, it is believed tha at ‘the present 


| purpose the major portion of the paper sh ould be devoted to 8 
the field of testing. Numerous tests might be mentioned and 
iscussed. Among these “might be t tests for hardness, tests for 


= orsion creep, tests to determine \ wi earing , characteristics, tests 


determine seizing characteristics, tests to determine short- 


ime high- tempera rature | characteristics, tests for tension creep, : 


surface stability. There are also a number of other tests. 
might be discu d, but, due to space limitations 


ts for stress rupture, and tests for resistance to oxidation 60 


author himself to a discussion of the tests: 


re Charpy Impact, 1000 Ar. at Temperature — 


60|-4 


Presented at a meeting by the A.S.T.M. District 


mmittee, as part of a Symposium on Industrial Applications of New 800 1000 120 1400 1600 


Director of Department of Engineerin of 


University of Michigan, Ann Mich. 


— 
= 
iq 
100} Reduction ‘of Area — — 
Lo 
tension creep tests, stress rupture tests, and tests for surface 


d 


—/st. Stage— ge 5 Stage - 


1000 POUNDS PER SQ.IN. | 


0.176 %per 1000 tr | 


i 


wien 


ead Stage 


an cases, a Critical temperature at which the pe in 
has a markedly reduced impact value. This is a conditio 


which is ‘generally “characteristic of all steels. 


etermin 


Doubtless 1 more attention been to the d 


than to the of any of ‘the: other high- sempera- 


os 


Fractured at 1552 hr. Fractured at 
Elongation *24 0% 7/6 0% 
Reduction of 20 *34.4% —Reduetion of Area * 23 
530% fractured at 4788 hr. 
458% __| longotion 
Reduction of Area =/70%e 


376% 


% = Per 1000hr. 


Reduction of 
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Time Test, 


Time- Elongation Curves at 1000 F. for Annealed E! Electric. 


ractured at [3 
fongation = 11 0 
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STRESS CURVES INDICATED. ‘TEMPERATURES FOR TIMKEN 1015 STEEL 
FIG. 4. Logarithmic Plot of Creep Rate (Second Seage) 
ge" versus Stress. Carbon steel at 800 to 1200 F. 


TIME FOR FRACTURE, HOURS 

1G. .—Stress- Rupture € at Indicated 
quarters” that certain ‘steels for cer 
parts” in 1 power plants should not 
estimated elongation of n 
— than 1 per r cent in 1( 100,000 hr. under t the 
en temperature ‘and load ‘conditi ions 
and that i in oil the limit should 
not exc “eed 


7 per cent in 10, 000 hr. 


Specimen of steel, placing it ina furnace, 


and m measuring the elongation at varying — 


time periods w hen the steel i is at the de- 
temperature and under the desired 
stress with instruments with a high degree 
of refinement. Thus, those in use at the © 
University ‘of Michigan have been cali- 
brated so. that they measure elonga‘i ions to” 


accuracy of 0. 0000028 


he complete time cycle of the test is 


characteristics of a a “given steel” ‘for a 
rnace Carbon Steel. |. give en temperature at various ‘stresses, 
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This” test is “conducted by taking 


usually, 1000 hr. and, in order to get a : 


— 00004 4 4 
a 
at as near the desired temperature as possible. It will be ; 
— = 7 
a 
— 
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“STTS = SHORT TIME TENSILE STRENGTH 
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Rupture 

TENSILE STRENGTH 


Character- 
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teels. 

IG. 8.—Stress Required fc 


in. long: heated 
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00 psi. 4100 F, » 104 hr., 10,000 psi 1200 F., 9 hr., 6000 si. oo 1300 F., , 298 hr., 3200 psi. 1500 F., 2268 hr., 1000 psi. 
10.—Influence of Time, Temperance ond ‘Stress (Rupture Tests) on the Surface and Structural Stability 


: 4 cent in 100,000 Ahr. is about 19,000 psi, whereas at 


> 
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The stress- captate test differs from. the creep test in that it 
ot necessary that the deformation rate be measured. . The | 


“test is usually carried to the rupturing ¢ of the specimen. | This. 
possesses certain advantages in it ‘it requires: less- 


a pensive a and less- ‘complicated equipment oad’ likewi vise shows 


the influence of time, temperature, and stress on. the ductility 
of the steel at the given temperature. This latter information 


_ is of r specia al value 1 in those applications i in which rather large — 
deformat tion is. permissible and in which the life of the p part 


a based on visual extension. 


- Figure 5 shows the results, plotted to to Cartesian coordinates, 
obtained from stress- rupture tests on a steel at five « different 


temperatures. The shape of the curves might indicate an 
asymptotic stress to exist each t temperature below w hich 


| tee did not result for very extended time periods. ia 
log plotting, : as shown in Fig. 6, however, appears to indicate 


a the above hy pothesis does not appess to be correct, for, 


‘ on th the basis of the plotting in in Fi ‘ig. 6, a straight-line relation- 
{ appears to exist between s stress and fracture time. 
—Stress, 6000 Ti ime tise Frac ture, 13,950 hr. 
usually necessary to make four tests, if one 
nace is used, and, if four furnaces are 


1000 hr. A typical t time- -clongation curve a low 


4 steel tested at 1000 F. is shown in Fig. us 

it will be noted that there are three et in | the test = The 
first “stage represents the - extensions which take place due to 42 

the elastic and plastic deformation. The second stage Is ae 


in which the deformation i is s all plastic, and ¢l the third stage is 
in which, although the ‘deformation is all istic, 


so con it is not that 
deformation Ww ould: occur during the life use of the 


aa The results of some time- -clongation (creep) tests at 1000 | 
for. annea led electric furnace were con- 


- 
extension of | ao oon cent in 100,000 hr. for the te temperatures 
—the : stress value 


A 4 

— 

| 


the single line relationship, however, as n in lographic examination of the ‘surface o ‘of more prolonged 
_ this figure, exists only if the steel possesses a high degree ¢ of stress s-rupture specimens. Fi ‘igure 10 shows the microstructures 


Ak 


surface and structural stability under the given. test conditions, — for a steel w hich possesses a very high n degree of | surface 
ba ‘lf the steel is lacking in either of these types of stability, then — stability at temperatures up to and including | 1300 F._ _ its 


a break will occur in the logarithmic relationship, as shown | structural stability is affected at 1500 F., as: shown by the” 


Fig. 7. When the break has occurred, how ever, the results ‘rather pronounced grain coarsening which after 2268 


are again expressible by a “straight line, but by one w whose hr., though to a much less marked degree than most steels. 
slope is steeper than that of the original relationship. Figure 11 shows the surface of an S. A.E. 1015 steel “a 


“Stress- rupture results are likewise valuable in that they indi- — being subjected to a stress of 6000 psi. at 1000 F. for about > 


cate the amount of ov erheating that a steel ‘may withstand. 1 { 000 hr. Pronounced intergranular attack has occurred and 


For example, by referring to Fig. 8 it is seen that 2 a stress of this, in turn , has reduced the elongation | to 0 10 per t cent at ee 
$000 psi. would be required to produce f fracture 100,000 


hr. at 1100 F. for the given steel. If, however, the | temper fa- Figure’ 12 likewise shows intergranular cracking | in a steel 


ture should rise to. 1180 F,, only hr. would after 1092 hr. at 1500 F. under a stress of 4000 psi. 
—_— for fracture; at 1240, ss: only 1000 hr ; at 1300 F. , — Stee steel was of the austenitic type and, Ww hile the surface was” 
onl 100 hr.: and at {00 F.. 10 hr. very resistant to oxidation, attack occurred 


e 


ae Suitable strength characteristics are, in themselves, not suffi- do little except make mention of the pts matter fe anos 
a cie ent if a steel does not possess “suitable surface stability to of the outstanding tests which are now in use. Since 1920, a_ 


maintain its cross-section during | serv service. One form of in- number of books have been written on this subject and thou- 


stability i is, of course, insufficient resistance to ) oxidation. I F Pig- sands of technical | papers” have been prepared. The ‘hese are all 


ure 9, for instance, shows the oxidation resistance of a series available to those who are interested. the u users an sand 


of steels at 1000, 1250, and 1500 F. 

method for determining the influence of time, ‘extensive te research programs, so thet in the next decade we 
erature, and stress surface stability is through a metal- ay expec a 1 large amount adc litional material. 


DISCUSSION 


tions, ‘equipped with stainless steel measuring “points t 
a ‘brief outline of ‘the high- determine increase in diameter. At the time these fi field tests 


= 


picture and what he and other. investigators are endeavoring | were instituted, laboratory tests were started on samples of 

to determine at the present time. Much information has been - identical material from which the machined tubes were made. 


“unearthed the high- and The results obtained on the 1100 F. tubes are show n 
Fig. 4. = wo different wall thicknesses were used to ; give fiber 


‘remains, howev ver, {information tha that is very dain stresses of 4000 and 7000 psi. the result of the 400-Ib. 
designer's and user ‘standpoint, internal steam pressure. 7 1 ‘he data from | both of these 


agree fairly well with ‘those obtained in the laboratory. ~The 


“have called Specimens unit elongations are different but the r: rates at which the 


w hereas in actual use nearly all materials work under a com- extensions took place, and this is - the most important where 


tion of stresses. bin — the predicted life of the apparatus is to be realized, were 


The Detroit Co. has had in service since 1929, The stressed section: 
high-t -tempe ture 


tials have been e 


the temperature was low toed to 925 in a portion been in ‘serv ice over 16,000 hr. ate 


line to provide additional testing facilities. his installa- Two sections of bdenum tubing installed i in ‘the 


“tion was installed 1 primarily to expose high- temperature steels F. line have not shown such good with 


to actual serv ice conditions. laboratory tests. Figure 2 


Much information has been secured from this installation , i These two sections were selected from a number of | 
that has proved valuable i in the design of the 825 F. ‘equip- _ samples of F carbon | molybdenum tubes an and represent the two a 


at Conners Creek and the 915 F. equipment at Delray. having the worst temperature properties as 
Two of the most interesting investigations that have been _ shown by 1000-1 hr. laboratory tests. The behavior of the 
rted and which are still under “Way are as follows: materials i in the pipe line, however, d do not bear out ‘the lab- 4 


The first of these was an attempt to. learn something about oratory results. There are several reasons which 1 may explain” 
creep or plastic extension of piping conducting the high- the a apparent discrepancies. The first of these, may be the 


= _ temperature steam. In the first piping design, 1, such conserva- Ja amount of ar — that the two types ypes of 
design stresses were used that no measurable creep could specimens undergo. The the tab effect 
_ tempera varia 
or minus variation of 25. deg. whereas the laboratory tension — 


walled tubes were welded in both the and 1 1100 F. se d hi TI 


Detroit Edison Co., ich. pipe line i 1S | own 
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“Annealed. 1650 
T ube Dimensions 


5.033 in. O.D.. by 


on 1411 in. 


Steam Pressure 380 


PES 
After 8000 hr. Service, inside 


surface x 100). 
j 


LABORATORY SIMPLE TENSION 7000p si. 
A Service Hoopstress 3930psi. 
A! +— LABORATORY SIMPLE TENSION re 


IME Hours - 


-omparison of Laboratory and Service Time- Curves 


cor continuous. A third reason for the difference may be "presence o ofa any alloying 
the difference i in stress conditions. reduces the amount of and ‘what is more 
from a user's standpoint, tl that the initial scale deposit mate- 
sally inhibits subsequent attack except in the case of the 
either from laboratory or carefully controlled field tests, an 
ample safety | factor 1 must be used in design v where combined 
stresses are 
The other investigation has to do with the resistance 
per ow a oys” | for ig 
temperature as contrasted with the austenitic stainless steels 
a such as the 1 18- 8 and 25- 12 varieties which were first thought — 
 mecessary for temperatures , above 800 F. No information ha: 
available, however, as to their ability to withstand the 
attack « of steam, Particularly i in supetheater t tubes w where metal 


OF 
temperatures may be. 100 to 150 deg. higher than the steam. ‘in Serv 
ervice 


of low ‘alloys up to 18 8-8 were in the 1100 F. line. 
‘Three groups of nine steels each been gation Curves on Two Heats of 0.50 
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coatings are on w hich plating is likely to be of ‘minimum 


cond protection of the base ness. 4 


tica 


and n means be provided. for | measuring this thickness. — «4. ‘i is then “replated with chromium using a storage bat-— 
Most of the original methods for determining pl ate thick tery as a source of current. This gives a fairly heavy deposit 
were done analytically. his was particularly true with of chromium, and lessens the possibility of copper and 
>. 
copper, nickel, and chromium. requires about 2 hr. to. nickel undercoatings rolling, or spreading, which naturally, 
prepare a a sample and d run a chemical analysis f for these metals. Ww vould give a a high result. 
- and cadmium were usually” stripped from 1 the 5. T he sample i is ‘then held rigidly in a holder and polished 
metal 


and the sample weighed before and after stripping. such a position that the surface to be tested is perpendicu- 


‘Chromium after “stripping was analyzed ve volumetrically. . These 
“methods, while accurate, involved 


a? 


| th le P shoul a ays be done at an 
ar to the p Polishing should way 


tat + de eal of time ulin in the direction of the base metal. 


A good and rapid polishing i procedure i is as follow Bas 


Polish with 120 emery wheel 
then with 240 emery wheel 
_ paper 
emery paper 
000 emery paper 
then ‘final polish on a cloth Wheel ‘using 


sample is then w ashed in water and alcohol, 
an nd etched. 


| 


FOCUSING 


COARSE 
JUS STMENT 


- was snail feit that some w w ay must be devised to speed up 


nalysis of plated coatings. : 


After consider able research it was found that t microscopic 


and drop- test methods of measurement came nearest to filling 7 
the requirements: “necessary. he microscopic method offers 


sever al distinct advantages is rapid, the minimum plate 
be determined, and deposit that. is not properly ad- 
Seah will leave the base metal during the preparation of 
ample. Drop- -test methods are n more practical for the 


softer metals och as and due to their 


also test. his i is due t to the fact ‘that the 


extreme thinness of the deposit makes it almost impossible — \ 
Methods used for preparing and measuring a plated part 
quite simple and accurate. 
: 1. The sample to be checked is taken from significant sur- 
Pre ata meeting AS S: T Detroit Distric 
Committee as ph of a Symposium on Industrial en of Nev 


Testing Methods, Detroit, Mich., April 19, 1939. 
J hief Chemist, Packard Motor Car Co., Detroit 1 


etallic | its 
| for two purposes: appearan 
metal. Appearance is of course ; 
a 
| 
4 
ay — 
— 
Se 
a 


d polished t t : might be a cy to ee 


_ AND MICROSCOPIC 
PL THICKNESS IN INCHES. 
mic al. Total opic, Total 
Copper and Ni Copper and 
00018 
0.00054_ 0.00046 
0.0007 0.00073 
0.00016 00018 
O.00LLO 0.00130 
0.00050 00055 
0.00120 0.00121 
0.00132. 0.00140 


personally prefer | ‘concentrated n etching TESTS: FOR ZINC AND CADMIU M COATINGS 


alt hough know NH ,OH and » are sometimes Drop. tests” on the rate of solution of the 


preferred for some of the base metals. However, by a suitable reagent. 


believe it is simply a matter of becoming accustomed to a cer- -_ For cadmium, ‘thie reagent 1S composed of 110 g. g. per liter 


tain routine; certainly one ‘must move. rapidly hen nitric ammonium nitrate and 10 ml. “liter of concentrated 
is used, although I think the NH,OH and H,O, reagent oh ydroc hloric acid. 


should be used w hen copper is to be accurately de- Jor zinc coatings the reagent of 100 g. per 
“termined. liter” of ammonium nitrate and 55 ml. per liter of ‘concen- 
After etching, the sample is immediately rinsed with water, | nitric. acid. 
dipped in alcohol, and dried w with a ¢ of ait. It was found the rate of "dropping of the acidified 
The microscopic examination should be made ammonium nitrate does not have much effect | 
je s is done at about 500 diameters using a Filar ocular the results especially if a fairly rapid ra rate, such as 80 to 120, 


hich has been previously calibrated with a stage micrometer drops per minute, is used. No accurate control of tempera- 


determine its constant or factor. With this factor ‘estab: is necessary with this method. 


i 
lished, the “reading « on the micrometer, | times the factor gives As shown in Fig. 14, a separatory funnel with a a two-way 


an accurate value of the | e plate thickness in ten thousan< dths of stope 
plate stope ock is used for the test. Before the test, the ‘stopcock 
an inch. of t the funnel ts opened wide and the solution allow ed to fill 


‘Fi igure 1 the reading dru drum on the Filar “micrometer. the lower tube. lower stopcock i is ‘then adjusted s so that 


Ki igure 2 shows the mic roscope with ‘the illuminating unit something over 100 drops fall per minute. upper stop- 


= 
and ‘Filar micrometer att ached. “cock is closed, the specimen put in place and the upper ‘cock 


4 
‘Figure 3 shows severa veral methods | for holding plated again opened. period required from the time the first 


specimens, the holder on the left is a brass ring with molten — one touches the plat ite until bare base metal i is expose jj 


as a holding medium, the s sample in the center is a measured: with. 2 stop watch: 

screw ‘nut, and the ot the sight is” held i “spring Samples” tested should of course be without water breaks 
brass” | if feasible the surface tested should be inclined at 45 deg. 


‘Figures 4 to 7 show various methods of mounting samples. from horizontal. Ten seconds of time correspond to a thick- 
Figure 8 shows a deposit of nickel or E brass. T ‘he thickness of 0.0001 1 in. « of cadmium or zinc the may be. 


of the deposit is 0.00045 in. may be seen that the area is 


“deposit of copper and nickel on stee 
. and the nickel 0.00066 in. 
a Higise 1 10 is a pipet of nickel on a zinc base die casting. 


The is 0.0003 in. thickness would not be 


a specimen 
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Figure 11 is a copper nicke indepth, 1 
— in, and the nickel 0.0003 in. nsteelofa | — a 
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One drop of the hydrochloric acid is placed 
Drop | tests for the of the within the ring and the time required from the beginning to 
plate i in suitable reagents. the end of gas evolution is timed in 1 seconds with a stop. 


the case of chromium | the used is concentrated ow atch. Temperature has some effect on this. test. here- 
). The portion to | be tested fore, the sample being tested should sta stand about 1s min 


an allow it to come to room temperature before starting the test. 
‘7 The thickness of the chromium at the spot tested is calculated 
from an established c curve by multiplying | the factor for the 
‘temperature used, by the number of seconds ‘required, For 
example, | if 15 sec. were required at 80 F. the factor is 
0. 085 hundred thousandths of an inch per second. The thick. 


ness | of the men he be 15 sec. times 0.085 — 1.27 
hundred thousandths of an inch or 0. 000012: ace a 
Jer TEST FOR CHECKING PLATE THICKNESS 


q 


. I oe not think this paper would be complete without men 
tioning S. G. Clark's jet test method of checking plate thick. 
_ This method is somew vhat t similar to drop- test methods in 
- "that 4 a stream of reagent is allowed to impinge on the plated 
surface and th the elapsed time noted in seconds. The method 


can be used on nickel, “copper, zinc, ¢ cadmium, and bronze. 
Temperature curves are necessary with this method and are 


The reagent used for. nickel on steel is a solution o of ferric a 
chloride, copper sulfate, and glacial acetic acid. If both nickel 


should be cleaned by light rubbing pure | m ragnesium: mand copper are to be determined, the reagent is composed of 


ferric chloride, a antimony oxide, hydrochloric acid, and publ 


“or more spots of approxim: ately in. in diameter aw acid. | 
‘should be surrounded with a small ring of melted paraffin. — Clark’ 's reagents for cadmium | and zinc are quite ‘similar to 
be done by wtng a small glass fod held to the oe described previously, except that the » reagents are m . 


dilute and the test would require a mage time. 


Issued Preparation of of Building Codes local committees are mentioned including w hat basic 
‘ng ciples ai are involved ; ; methods of presentation, arrangemen 


and numbering; “advantages of using national standards and 


ways. of referrin to them; _methods of ‘Teco nizing new 

report recently ued by the National Bureau w —— 
‘materials. and new methods ol construction; extent of dele- 

dealing with | the preparation and revision 


gation of authority the bu ilding official and safeguards 


building codes AS19, one it against arbitrary “action and “other questions of major im- 


a series covering g building materials and structures, was pre Va 


pared by George N. Thompson, Chief, Building Code Sec- Intl ndands 
n the section dealing with of Standards reference is 

tion, National Bureau of f Standards. 
‘In the abstract to the. report it is out that ‘ ‘Build 


ae ing construction has been subjected for many years to lega 


i connection with the article appearing in this BULLETIN 
standards” of interest in building « con- 


control in the interest of safety and health. W hile there is 
general agreement on the need for this, ‘specific applications 
in the f form of building codes have been frec frequently criti- ints construction.” 


cized on on grounds: of imposing excessive expense and 
railing to make adjustments | to changing conditions. 


AS + M. "specifications and tests’ “are by 
purchasing agents, Specification writers others who 
materials, constitute a convenient t and 


Copies: this report can obtained Su 
intendent of Documents, “Washington, Cc at 15 


“The > responsibility for preparing revising build ing each. . Information on the other reports issued by the Bureau 
falls 1 local ‘committees. are called. 


can also be obtained from the ‘Superintendent of 1 Documents. 
3 work. One Some of the subjects covered recently include: indentation 


| On 


00 de ‘determine what material recovery of low -cost floor or coverings (BMS14) ; struc: 
hey should proceed. 
ow they oulc proceed tural properties | of ‘Wheeling long-s -span steel floor” con- 


“In this discussion, a description is given of such” struction (BMS15) ; _structural properties of a “Tilecr rete” 


work is done and useful sources of technical information floor construction (BMS16) and sound insulation of wall 
indicated. Some of the problems tl that a and floo floor constructions (BMS17). 7° 
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erwo od “Oxidation Test and Its Cor 


Editor's Note in this together some ne othes ta. are giv yen to show the. effects of oper ating conditions 
concerning work by the S.A.E. Subcommittee on Crankcase Stabil- — “especially temperature, and the effects of catalysts and in 

was the basis of a paper later given by H. C. Mougey at the World 


Automotive Engineering ‘Congress of the of Automotive Engi- hibitors. performance of certain oils in engines, and in 


the Oxidation Test, is compared, 
a he conclusions are drawn | that by means of the. hada’ 


and 


attention . To test an oil to determine whether it will Ox dize, 
29 


is s called to the ‘fact years “the “oil and auto- and, if it does oxidize, products, such as acid, sludge, 


_motive ‘industries have tried t to predict ‘the performance ete, will be formed and in what amounts. = 
“motor oils by subjecting the oils to the effect of air r at fe) determine the amount of inhibitor an oil, by. 


vated temperatures. However, ‘in in engines, the oils iding measured amounts of catalyst, and find out how 


also subjected to the catalytic effect: of. ‘metals, such as much catalyst t is necessary to neutralize t the inhibitor in the 
iron, copper, etc. The author believes that in order to pre- oil. This -determination of the amount of inhibitor in the 
dict the performance of oils in use in engines laboratory San measures the total amount of inhibitor present, but it 


tests should als¢ also inclade the effects does not distinguish betw derived from the 
the oil may be exposed in service and the effects of inhibi- crade cil ead inhibitor added the e oil. 


tors, either natural or artificial, which the oil may contain. ay f To determine the oxidation characteristic 


ies Underwood Oxidation Test was first developed to without inhibitor, by adding enough « catalyst to counteract 


— the tendency of oils, as the result of oxidation in an the effect of the inhibitor in the oil and then oxidizing the — 
engine, to develop acids w vhich ould cause corrosion of oil. This test indicates the character and amount of oxidation 
— bearings. such as those of _copper- lead or cadmium. In products whic hich may be ‘expected when the oil 
325 F. in a metal container the engine ‘under conditions where the inhibit itor is not. 


naintat cor 
and circulated by means of an oil ‘Spraying the oil -effective—for example, on the or in 


corrode under these peer is taken as an indication of correlating Underwood tests on oils: and the 


2 the likelihood of corrosion of the bearings by the oil under ance of these « oils | in engines of different designs under the 


severe ‘operating ‘conditions. Underwood Test v was later different operating. conditions, it is possible to predict from 
expanded to include a chemical and physical the laboratory test data the oxidation characteristics of the 
changes that take place in an oil under these ‘test. condi- oils under “specific service conditions. | From: all | these data it 


Similar tests are also” made o on the oil in the Presence is apparent that high crankcase oil stability, as measured by : 


of ¢ ertain catalysts, st epponss w hich is added the Underwood oxidation apparatus: ‘is definitely related t 


good | performance in engines y with crankcase oil temper 


ti tay _ , or in those in which the undersides of the pistons are _ 
oo at a meeting sponsored by the A.S.T hot so that the effect on the oil is the same as if 


Committee, as part of a Symposium on Industrial Applications of New the crankcase oil temperature were high. Howews, for low 


‘esting Methods, Detroit, M 
crankcase oil temperature operation, or its equivalent, other 


Technical "Director, Research Laboratories, General Motors Corp., 
Detroit, Mich, “properties may be the deciding facto 


Bridge. and Structural Engineer 
‘impact ‘on a beam; the use of high t tensile ster! in n reinforce: 
the “sponsorship of the International Association — 
concrete construction ; foundations; the consolidatio 
for Bridge and Structural Engineering there has been 
= bridge fc 


ssued the Fifth Volume containing papers presented or bridg 
mitted at the congress of the as association. This latest pb 
: lication comprises some 24 papers, eleven in German, eight Ef 
in French and five in in English. Titles, summaries and Joint Committee on orescence 
text are given in all three languages. s. Subjects covered Joint working subcommittee. to pes 
in this volume, copies of w which can be obtained from the methods of t test and -fequirements for masonry mate- 
Editor, A. G. Gebr. Leemann & Co., Stockerstr. 64, , Zurich, with to efflorescence has been appointed by vote 
. Switzerland, ; at 30 Fr. include: - present trends in | large rein- 
forced concrete construction , steel bridges and concrete. mittee C-15 on Manufactured Masonry Units. Personnel of 
encased steel beam bridges on the French state ‘railways: this joint group has just been - announce | to include the 
determination of the effective will of the compression following: Frederick Heath, Jr, Chairman, Colonial Clays, 
“flanges of T- beams ; recent highway, bridge "Practice in Anderegg, Owens-Corning F Fiberglas Corp.; 


Britain; ; tables for the introduction. of ‘normal loads and M. Hardesty, Bell ‘Telephone Laboratories, , and 
temperature variatio ns into the calculation of arched ‘struc- earson Portland Co. 
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Fore eign Standards Recently Issued British Discussion on Heat Insulating Materials. 
by a of engineering and tech OLLOWING the successful discussion on the subject, “Non- 


nical countries are received Des tructive Testing” _to which three American authors, 
as are revised. Since members ‘Gan N. . . Mochel, H. H. Lester and R. Sanford con- 
“tributed last the British Joint on Materials 


propose 


and Testing of Heat Materials” be 

STANDARD SPECIE ICATIONS FOR: 

Phosphor Bronze Sheets, Strip Foil, Grades 407/1, 407/2 and following have been proposed: J. B. Austin, United S States 

Steel Corp., to discuss high- -temperature insulating materials: 


Steel Shackles for Lifting (No. 825—1939). Heilman, Mellon Institute. , to discuss s low- ‘temperature 


Mild Steel Drums for Inflammable Liquids 
Winchester Bottles (No. insulating materials ; and F. B. Rowley, University of Min- 
Benzoles (No. nesota, to discuss. insulation of buildings and other applica- 


Pipes for other than Chemical Purposes 6021939). 


Toluoles (No. 805—1939), 
Precast Concrete Blocks for Walls (No. $34—1039). 
_ Asbestos Cement Flue Pipes and Fittings (No. 835—1939). au Radium Protection — 
Steel-Cored Copper Conductors for Overhead N is title » the by the National 
DER this title there has een issue qd by al 
_ Apparatus for the Determination of Water by Distillation with an el of Standards, Handbook H23, covering deta 
= 
Immiscible Liquid (No.756—1939). U= of safeguards: and tules protect the users of 
Chemically Prepared Oxides and “Hydrated Oxides of Iron Pure and 
Reduced (No. 851—1939). radium. | repared by the Advisory C -ommitice on ‘X-ray 
_ Light-Gage Seamless Copper pon Alloy Conduit and Fittings Radium Protection, w hich includes outstanding authorities, 
this 16-p page booklet co covers general considerations, personnel, 


Plain Sheet Zinc Roofing, Specifications an 
and Bulb Burettes (No. 846—1930). "portation within an. institution, "transportation by 


Rolled Mild Steel Strip for General Enginecring (No. 
and unusual conditions. Copies of the booklet 
Brivis: STANDARD Mernops or TEsT FOR: “obtained from the - Superintendent | of Documents, Wash- 
Toxicity of Wood Preservatives to Fungi (No. 838—1939). 


AUSTRALIAN STANDARD SPECIFICATIONS FOR: <5. 
Black Pigments for Paints (Nos. K. 66 to 69—1939). 7 a 


Pigments for Paints (Nos. K. 59 to 65—1939). 
Steel Castings for Railway Rolling Stock (No. E. 7— y OFfci ol will 


Railway Rolling Stock Material; Springs (Laminated, Heli- 3 
__cal) and Carbon Spring Steel (Nos. E. 2 to 5 938). as ceived that the | “Ametican 


AUSTRALIAN STANDARD GRADING RULES FOR: 


and Karri (Nos. O. 10, 11 to 43-1938). 
members are very active in work of the So: ‘iet will cel 


- brate at the annual convention in Richmond, Va., i in October 
this year their Twenty-fifth Anniversary. The A.A.S.H.O. 
_ comprises state highway departments « and the F ‘ederal gov em. 


is represented by the Bureau of Public Roads with 
From Moghalpura, Punjab, In individuals from various states and Government. 
Mack, Delaw are, is president at of t the Association and 
far off Punjab, in 1 northern India, Mr. BG Shirley, Virginia, is ‘the chairman of the committee ein 
"Hackney, one of with the Indian State Rail Rail- charge. of the 


Sy 


a foreigner in a distant country say how much he appre- 


ciates the A.S.T.M.? Its publications are most excellent and I would 


«fot dream of dropping my membership while I am still in active : ; 

engineering projects have on occasions paid the debt that 
si“ heigl the — that one hia: I may be able to attend one oe they owe to the past by furnishing | money ‘to finance some 
“needed research. authorities in charge of the San Francisco-Oak- 
Bay Bridge | are the latest to embrace this happy practice, 
tests of large riveted joints, reported on another page of this” 
issue, together with fatigue test results reported last ‘year, represent 

thelr contribution to the knowledge of the future. 

-_- of large projects, be they bridges, tunnnels , buil 


ae Tt is not enough to budget funds for research necessary to the proj- 
Frenchn ect in hand. sh be put for to the ad- 


language. He said: 
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= red that if was quick I was fast, that if edge is needed. Every great engineering project is compounde 
tied I was fast, if I spent too freely I was fast, and that not to alone of materials and labor but of accumulated knowledge as we 
i! = eat was to fast, I was discouraged. But 
sentence, ‘The first one won one one * 


dO 
"RIOR to attempting to the pre vo factors: Fi irst, ‘the rel: atively | ow "price of tung oil and, 
second 1, the dev elopment | of and demand for faster drying, 
ela more alkali and weather: resistant finishes, particularly 
mence our ealiee ation ri the ‘status of <a “oil | by ex- for industrial use. Linseed oil during this 10-1 yr. period had 


amining its past performance, also by dropped t to 85 per cent of the total. 


cent of the 
: examining g the various rel ationships \ which exist—and w hich - During the years | 1925 to 19 28 little change took place 
have existed etween linseed oi and other rying oils. the relative. consumption of the various drying oils. From 
The accompanying illustrations: ‘should 2 assist in this exam- -- year 1928 to the year 1930, the use of tung oil increased a 
ie F igure 1 shows the annual « consumption of all ‘dry- sharply from 10 per « cent to 15 per cent of the t total, whereas 


oils for drying ‘purposes in the United States during dropped from 85 ‘per cent to 80 per cent. 


“are of Linseec 


the past quarter ¢ century, together with the United States charge probably due to the ‘increased use of phenolic 
“Manufacturing Production Index. Figure 2 shows the pro- 
ns of the various dryin oil S 
portion ious drying ils used each year during: 
this same period. In each case data are given for the years” also to” the ‘fact that | during this period tung: oil 
- 1912 to 1914, inclusive, and from 1925 on but not for the creasing | in price 2 - and linseed oil was increasing. . 
and those se immediately following. The data us ed ‘Mating the period from 1929 to 1936, During period 
a: in preparing | 1g these charts, and in the following discussion, 


there is a tremendous drying: at the” 
obtained from publications of the United States Bureau expense of linseed oil. 


Census, United States Department of Agriculture, have been caused partly by ‘technical >rogress, it appears 
paculy dy prog ppe 
Federal the basic influence was oil prices. During the 1920's linseed 
oil was generally lower in price than tung and perilla oils, 
during the 5-yr. period | 1930 to 1934, the yearly average 
~price « of linseed oil was the highest of any of the hard drying 
oils. The principal reason for this. situation was that ‘the 
LA. currency depreciation in China and Japan, which produce 
an d perilla oils, was much greater than inthe Argen- 


tine, which is the largest producer of flaxseed, and conse- 
- Drying oil consumption- 

US. oll ng and perilla oils fell peice 


index | linseed oil in terms of the dollar. 


resins on account of the “improved charactezistics of var-— 
produced therewith in combin ation with | g oil and 


; 
D 
is 


Due to the recovery from the ‘depression, t 


1914 1933 1935, (1937 1939 drying oils increased after 1 and this was particularly 
FIG. 1 Ss. Drying Oil Consumption. true o tung oil for inc ustria purposes. e tung ou Supp 


amination oO igure in icates that it fo ows 
ciosely the curve of ‘general business conditions, as indi- of has 
cated by the United States Manufacturing Production Index 
— total use of drying oils in this country j 
. 
the 474,000,000 Ib. 1932. 1 In on growth in the use of perilla ng from 
tecent recession, | ‘the total consumption of drying oils had _ fraction of 1 per cent in 1929 it increased rapidly to 13Y/> ‘ 
per cent of the total in 1936. ‘During t the latter part of 1936 
reached the same » figure a as in the 1 year 1926, indicating that an excise e tax was as levied on  perilla o: oil and s since that time | 
the increased use of the newer synthetic fir finishes during the oil 
decade has the (otal senount of use has decreased sharply. — 


eee Te wi ae 1936 had dropped t to the all-time low of 61 per cent 
From Figure it will be noted ‘that the proportion of drying. oils. 
nome years 1937 and 1938 showed a reversal of previous 
drying oils has undergone some rather wide changes. h 1928 
the years 1912 to 1914 linseed oil constituted ap- tren: ds. 
“increased from 61 per cent to 71 per cent—the highest 
90 per cent of the: total. Tung oil amounted il 
between 5 and 8 per er cent, and the fish oil. ure since Perilla 6 and 
Taking up | the > figures again, in 1925, we find that in the | 
intervening 10 the consumption of tung” oil had in- 
creased to 10, per t. This appears to be largely to 
— of on Paint, Varnish, Lacquer, During all this period you will ‘note the ‘relatively small 
d Related Products, Atlantic City, } une 27, 1939. 
of Congotcim: use of the softer drying g oils, such as fish and soy. During 4 
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Peri/ia oil 
Other 
Soy off 
of 


; cent of the total, and soy at about 214 _ flaxseed. This is also in spite of the fact that great pressure — 

~per cent. has been applied by agricultural and political interests in soy- 

To recapitulate the information on these two figures: First 


, bean producing states for the use of soybean oil in paint and 


on the future 
tion to the m 


Unless production and the tariff policies of the past 25 
change radically, it is probable that these oils will continue '8 tung oil in many properties. — kes an 
to be much cheaper than linseed oil. It is well to bear in © Rigen 


mind that these oils are not primarily drying oils, since only 


about 10 per cent of the total use of fish oil and soybean oil = 


an oil is cars. 


—— 
— Oh na 
— 
— 
in d use of and im- | 
— ; tates has velo ments 
f drying oils in the | be dependent on developments 
tion o usiness conditi ‘ oils wil rice. Some of bination of 
he total consump most entirely on bus of other ous ther than on p le. is a combin 
ent almost ent introduction provements ish oil. for example, . erties, 
— een dependent alr nt and introduct ively little pro’ ing place. Fish oil, drying properties, 
been ¢ pe levelopment relative y king place. fe very poor dryin; a. roc- 
technical aving to date f the ta > of which have af ig. Various 
— effect of tec ive coatings havin ive proportions o ae ides, some of which and hard drying. sare being 
af rotective coa | the relative propo ive. gilycerides, rapid anc At 1ents are being 
types of prot al; second, the rel largely on relative ile others are very rap orer drying constituents 1,One | 
effect o sed has depen ‘lopments. or remov ing , commercial y The 
d to a lesser exten 4 il will depe : 4, developed, erocess. is worthy ids which are 
| fICES, ANG {0 | ure course of linseed o considera- Process, stituent fatty aci 
he future course of of these, a pat i its constituent fatty lation. Certain 
the itute oils, let us Is. Let us lit down to on ‘uum distilla ified 
mong »redictions anc d into frac ing fractions are then 
important a tex predict separated ir drving fraction of these 
ion of facts with a f strongly drying ides from some j 
— ideration ‘tine thou these more s ing glycerides 
r consic eresting t 10U Oo The resulting 
— mix Ou future—an Anteres lycerine. 4 
— ut the futui "with gly 
i 
= = use of soybe has been used very sub- 
is for cen d of fish ’ f linseed, tung f linseec rown larg he 
ts, an tion Of f this stitute for. eed is g tes, but 
a produc total consumptio f this stitute tune oil, The : ited States 4 
ota esult of thi rtung ou. ised in the Unite can 
about 98 pe irying purposes. normally are not Asia. It here unles limits 
= : lla oils is for dryi bean oil normally eastern Asia. I ortant crop its ; 
and peri fish oil and SOy In spite of the easter lv to become an of labor in ostly 
ct, the prices of fis ils situation. In spite he unlikely t or reducing the amou , make it more c 
— 8 fact, the p drying oils sit ly one-half of found for reducing sent, make 
atly by the dryin d only one-h: prac- be founc ing which, at present, 
— * il, which has averaged onl as made prac- d harvesting which, at 
4 peice of fish oil, 0 replace linseed oil has of culture country than flaxs in the United States, 
_ low pr “> its use to rep a h same is true duce in this cc ensively in the 


AA 


and the : is a better crop in the Argentine t than in the ‘United 


at a to prevent it from ous “States—the average y yield of flaxseed per acre, over a | period 
petitor of linseed oil. of years, being almost double that of the United States. 


At various times ‘sunflower hemp and In Russia the production of flaxseed i is largely a by- -product 
various other minor drying and semi- drying oils have of flax fiber production. Russia’ produces about two-thirds 
to linseed oil on a price basis. Here again, these of the world’s supply of flax fiber for linen. 
oils or seeds of foreign origin will patigehily be prevented by whoa years the United States, » which was dregs 


tariff or excise taxes: from becoming ot f 


_ ‘The great | increase 1 ‘in the use of tung oil in in the “past thirty prices. of flaxseed and wheat. In recent years this ‘relationship — 
years is a well-known story. Whereas other oils have has been favorable to wheat, but this situation “may 1y and 
substituted for linseed oil largely | on account of lo low wer ‘price, does change from year to year. Farmers in this ¢ country mane a 


linseed oil. 
OIL 1 States d ly on the tive 


higher price. and certain other « diseases of flax. The development 


Nearly all of tung oil today ‘comes from China, improved wilt-resistant varieties and the present low price of 


though many plantations are being developed throughout thew heat should tend to increase flax planting in the next year 
tropical and subtropical v world including our own Gulf States. or so. The 1939 flax planting is nearly double that of 1938, 
Most of the world’s supply of tung oil. is used i in the ‘U nited the 1939 production in | this country will probably still 


"States, w here the demand for this oil, compared _ to other fall considerably short of the demand, and flaxseed will con- 


daying oils, has steadily This appears to be to be imported. a 
have been in so much “more hurry than the rest of the 


world- —although some other countries are appesentiy becom- t to oil, the price of which is 


oil has increased importance in spite, of a ‘generally been discouraged by losses from drought, grass- ers, 


more hasty in by United States demand, the price of linseed is 


With tung oil ‘occasionally | ‘spurting above 20. cents per affected largely by world conditions rather than conditions in 


Fe oe the drying in industries are vitally interested 1 in the fu- the ‘United 1 States. This is + because our use accounts for ca 
re course of prices fo for this commodity. i It is alw ways open 


season for on this item! ! It would appear 


contract rapidly v with cha: inges in In this’ respect. demand for linseed oil. 


oil differs from all the other principal drying oils, which Changes in world demand _and supply of livestock food (dis- 


posal of linseed cake and meal from which the oil has been pressed 
are annual crops. is an important factor in oil prices). 
cy ‘If, as, and when the United States production of tung oil 5. Changes in currency and exchange rates. er La, Gif eat 
reaches” substantial proportions, there will” probably be a 6. Tariffs and trade regulations — 


demand for a tariff t to peo United States s producers a against In In the immediate future the most important factors of these irae 

oil at less than 10° or r 12 cents per pound (based on appear ‘to be those of world production: stocks of flax: 


the present value of the United States sdollar). and oil, and world business and building -activity— 


If tung oil prices remain high, there | will no doubt he € con- which re: do not coincide with United States: condi- 


inued growth of the importance of substitute oils, such’ as tions. 


Oiticica and dehydrated castor oil, and materials of improved long as the United States continues to be an 
nd more rapid drying characteristics derived from other dry- duane. linseed oil “prices will be world prices plus the 
ing oils by various chemical and physical treatments. Fur- effect: of our tariff—now 4Y, cents per pound. Barring a 
re, there will be | continued increase in importance o! world boom or depression, no » radical changes in domestic 


synthetic finishes ¢ of all sorts. eros! - linseed oil prices appear probable i in the immediate a 


How does linseed ‘oil fit into’ this 


4 iB all of these dev elopments going to affect | the baal of lin- Pe: future will Il depend largely on business and building activ- 


seed? Let's review some of the facts: ty. proportion of | linseed to other drying oils, how- 
Production —The four principal flaxseed producing re- ever, would to depend largely technological de- 
gions ‘the world are Russia, India, and a a section ve 


Since competing oils of foreign origin, aside from tung 


cent; United States and Canada about 30 per. cent; ; and Rus- petition which linseed oil faces seems to be: (1) improved — 


ia and India each about 18 per cent of the world’s supply of — products « derived from lower priced domestic oils, such as soy 
flaxseed. These figures: have changed radically it in the past 25° fish, by chemical or physical processes ; tung oil; 


yr. ‘period, 1909 to 1913, about 30 per oil, appear to be largely barred by t tariff and taxes, the com-— 


Argentina now produces a about 50 per cent ‘of the world’ (3) "products ¢ other than drying oils—alkyds, nitrocellulose, 


Supply ; Russia about 20 per cent; India about 13 per cent, s, to and similar 


and “North America 5 to 6 bar cent. Some of the reasons” 
OWS: 


2 
a 

q 

AMON the tactors atrecting the qomestic price or inseed 
political situation in China but rather to the fact that competing seeds and oils.§ 
| 
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tion against this competition, I let | us analyze | the uses of lin- more rapid drying « and greater durability when used in| fi 


seed oil in this country, ishes. . The chemical nature of linseed oil makes it, or some 


er 1938 over t 90 per cent of all tung ¢ oil consumed in ‘the ei its components: or derivatives, a naturally preferred raw 
- United States was used in factories. _ The sa same year only 61 material i in the preparation of many sy yathetic finishes. 


per cent of the linseed oil was consumed in factories. The Several methods have been at and are developed for 
principal consumers of linseed for drying jin 1938, 


‘a 


Printing ink—3Y, per cent. processes inv volving holed treatment or or acuum 


Paint and varnish factories—44 per Separation. Some» of the resulting products are 


Other non-factory users, mostly painters—41 per cent. rapid drying, chemically resistant durable and can be 


= us it is seen that ihe use of linseed oil | by pe painters for used to a consi iderable- extent to. replace or ‘Supplement the 
and mixing ‘paints nearly its use in and _use of “tung oil and certain n synthetic products. 


tie 


is an extremel To summarize the foregoing discussion and speculations, 
sins the future of linseed oil for the next few years, barring major 


technical and sales promotion of substitute oils, the Sainter upheavz ould 
still thins his paint wi with n linseed oil. He will probably con- 


tinue to do this for many ‘years until and unless his experi- . Price should not fluctuate greatly, 
i. a ence convinces him that it is safe and ‘profitable to do other- a 2 Then should be relatively little competition from ol 


Wise. linseed oil has. one important backlog of con- drying oils of comparable quality due to tariff and tax 


on 


4 products ar are being derived ‘slowe er ¢ drying oils, ‘drying oils such as and fish. Past 


linseed oil has not been still. Numerous demonstrated that i is limited even n at very low 
of them 


ing: out oil 


"Chemical combinations of linseed oil or its fatty acids, linseed oil by the painters. will tend to cause ‘linseed ‘oll 
various resins “materials, in at maintain its present relative tion for a number of 


Va 


was prepared in June, 1939. have in the “meantime, among which may ay be men- 
- In view of the fact that a major European war is now ‘in in tioned the following: bs ray a hoe 
progress, it may be interesting to examine the ‘record of | lin- | a Present world supplies of flaxseed are greatly i in excess d ; 
prices es during, and following, the War - of of those of 1914. 


Figure 3 show s the C hicago prices per pound the consumption of 


oil i in car- loads of drums from 1914 through 1921. _ For the 
years 1914 1915 the average monthly figures are plotted great 


and for the y years 1916 to > 1921, inclusive, the average a 


figure is shown, me Considering all the it would appear to 


It will be noted that at aes outset of the Wi orld Wa ar, r, the st - assume ‘that, in the present situation, linseed oil prices es should ‘a 


_ price of linseed oil increased to some extent but that, at the not increase more rapidly than the g ge eral av verage of agricul- 
re fa ear, the pric was, actuall lower than on the da i w materials. 

_ end of a ye ‘price y t than on the day tural products or raw materia .~ - 


war was declared. In: subsequent years the price rose sharp- 25 
in common with other raw materials. In the closing years, 
_ of the war, the price was still further advanced due ‘to a num- 
ber of circumstances, the most important t of which were: “a 
demand for all fatty oils as a source of glycerine. 
(it will be remembered that following t the close of the Wor a ||. 
4 War the market wa was flooded » with linseed fatty acids fro 


which the glycerine h had been removed for use in explosives.) — 


he 1916 flax ax crop it n the Argentine. “almost a 
complete | failure, resulting in scanty supplies for several 
~years for normal linseed oil purposes, even without the added 
of demand for glycerine 


ing prices were high ‘through the period 
of great inflation and until the collapse ¢ of 1921. 
Before attempting | to apply ¢ the foregoing to the current 

- situation it should be pointed o out that aad oF actors 
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products of improv for increased use of tung oil and synthetics, 
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a f ao ba y in excess of the 1914 figures, making it unnecessary y 7 
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Driers—1 Their | eir 


By Ww. 


of le ad, manganese, 


- of linseed and other oils for centuries, 

spirits in or resins, and sold as as 

liquid driers, Japan driers, “crushers oil drier” and “grinding 


Grinding Japan is ale by the metallic compounds 


“Gos lead and manganese) with linseed oil and then add- 


shellac to secure a stable 
‘ing Japan c colors. 


= Crushers Oil Drier is a dispersion « of lead and manganese 


s Involvec ved, 
and Me eds of 


om Improvements 


in the e chemical 


is used for mak- 


— 


Pearce? 


onclusions are 


“taki 


_ They a accelerate the polymerization, association, and gel. 


paints prise appears t to be due to removal of ; 


metals from the liquid. The Montreal Paint & Varnish Pro- 


_ duction Club is studying this problem. hey have concluded*- 


when the Pignent particles flocculate the driers are 
a 


sorbed. If the paint is reground, the agglomerates a are broken» 
up, a large part of the metals a are ‘released, and a considerable | 


‘part of the drying pow er is recovered 


linoleate in linseed oil and 1 may y be used in “making * “boiled | In spite of the large amount of research and improvement 


in methods of analysis, very little been done to develop 


ates, borates, resinates and linoleates specifications and methods of test. Our Society has no mo speci- 


the chief compounds, which h 


ave been used for a long fication, and the United States Government has one—TT- a 


time. Salts of naphthenic acids and of oxy. acids, such as octyl- 65 51—for liquid paint | driers, w hich was issued on March a, 


acid, come into wide use and varnish 


1931. F or this reason, Subcommittee IX of Committee D-1_ 


son Paint, Varnish, 1 acquer, and Related Products has dtl 


alkyd re resin vehicles than the “types. 


also give much paler solutions. solution containing 
~ high jas 20 per cent lead i is colorless and one containing a 


high percentage of manganese has a light = color. es 

The chemistry the drying « of linseed and other oils has 

“ts studied by many investigators, and over one hundred 


and fifty papers have been | published upon this, including the umes of raw linseed oil, it shall be no 


ction of metallic “compounds. ‘The ‘experimental work has 


included | of each metal ‘in varying concentrations 


ance, 


a 


matter, 


“lead. requires that the 


| assigned the task of developing satisfactory. methods of test 
and specifications for types of liquid driers generally “used. 
Phe | present specification coatains requirements as to appear-— 
e, color, flash point, non- volatile matter, nature of volatile 
miscibility with linseed oil, rate of - drying, , and meth- 
od of analysis for determigation | of non- volatile ‘matter and 


‘drier shall be mobile, free 


— sediment or suspended - matter. . When mixed with raw lin 


seed oil in Proportions al one volume of drier to eight vol- i 
e no “darker than 3g. Of 
‘potassium dichromate in 100 ml. of | sulfuric acid; specific 


“gravity, 1.84. flash point shall be not lower | than 86 


and of muxtures of des upon oil, varnishes, The non- matter shall be | not more than 30 per cont. — 


oil is out, no in or ‘refractive 


The volatile matter shall be turpentine, mineral spirits « or ae 


of the two. 7 he ash shall show | “fot less, than 


per cent lead in type 1, and no lead in type 2. When one 
~Yolume of the drier i is added to nineteen volumes of oil, 
shall mix readily without curdling, and this mixture be 
flowed on glass shall I dry properly in in not more than 8 he. ‘ke Or 
‘The Bet of better dispersion upon drying has not been ou 


ndex occurs for a a time, which is designated as the induction — m mentioned. Some very accurate work, including observations 


period. This is probably due to the | presence of 


in ‘the oil. If If ‘driers ar are added to the oil, this induction pe- 
tiod is shortened. 
5 has a longer induction period than refined oil, es. 


"Scientific Circular 423, Philadelphia Paint and Varnish Production 
Club, Metallic Driers, Educational Bureau of Nation il Paint, Varnish and 


jue! 
drying process, it is that researches will be con- 


Ww ith the “ultramicroscope, has been conducted. Unless driers 


aS are thoroughly dispersed, they have little effect « on oils, var- 
In passing, it should be recalled d that raw - nished or alkyd vehicles. The newer driers are more rapidly _ 


dispersed and impart their maximum effect in a ‘shorter pe 


especially noticeable i in alkyd ve 


long w ny 


"Scientific Circular Montreal Paint and Varnish Producticn ‘lub, 
Driers (1937). Scient'fic Circular 568, Montreal Paint and Varnish Pro- 


| 
“4 
3 

ait 
a 
| 
— VOTKE that small quantities of these compounds 
7 hastened the drying and increase in weight of oils. Later they 
% _ Observed that solidification or gelation of the oils takes place ee bi 
— 
q = 
= 
= 
| = t ™ 
resented at a meeting of Committee sh, L 

| 


volumetric flask. A A 


larger ‘number of ty of driers including the more e soluble These methods may be found in such 


ones, $0 | that those who desire more and color, as Hillebrand and Lundell.® 


There is probably need for considerably mor 
ASS 
specications are needed les lead, manganese, wa for 


the ‘effect of different metals upon the drying of oils, vate 
the blends of and ‘manganese, manganese and nishes and alkyd liquids, from a practical standpoint. We 


“balt. Zinc, iron, vanadium, and cerium 1 compounds will also have considerable information| in our literature ‘concerning — 
be considered. best suggested classification we have re- differe in the type of drying secured with lead, 


ceived from members of the subcommittee IX is: class I , lead | ganese, ; and cobalt. In general, lead aids through drying, 


manganese, Japan, oil, and soluble types; class Il, especially wl films are applied, which. 
Japan, oi! and soluble ty ype. Some than an “oil or conti in a high percentage of oil. il Cobalt gives very 
should be used. | much faster drying, but the « ‘drying is usually of a surface 


i for las: f drier will 
he rements each nd type. dri character and in heavy films will give a a hard surface 

color, non volatile ‘matter, met tallic 


monly known as “skin drying.’ This is especially notice. 


able with linseed In varnishes containing low percent 
ages of oil, this effect is not so pronounced. Manganese 
solubility ¢ desired. 1. Methods of tests are being investigated 
g give the through dry ing of lead, but it produces less 


with the expectation n of proposing — more accurate methods. “Ca bale 
Standards for color and compatibility can be readily deter- face drying than cobalt. The types of drying induced by 4 
different metals may be ‘combined by using bl blends of two 


mined. _ The rate rate of drying of linseed oil to which a definite ee it 
or three metals. Ina a mixed drier, less lead is needed to give 


"quantity of dries has been added can be determined with the 
- same accuracy as the drying of paints and varnishes. The v ari ‘through 1 drying than if only lead were used. In a a similar be 


Be ables in the methods n now employed are humidity, rate of cir Ww ay, a smaller percentage of cobalt is needed in a mixed 
de- drier to to give ah hard, tack- -free only approximate 


culation of air surrounding | the film, and the methods of 
ania "Sia aoe figures, a an oil containing | 04 I per cent lead and 0.03 per ent 


termining the different stages of drying. There are fairly 
sanese will dry through as rapidly and as well as an oil 
ee, methods for the qui quantitative ‘aualysio- of lead, manganese will dry rough as rapi y and as well as an Of 


manganese, and cobalt. — These n methods have been used for containing 0.7 per cent lead alone or surface dry as well as 
examining liquid driers rs by several laboratories. This group mrs containing” 0.05 pes manganese. In_ the case of 
ilkyc resin vehic es, the of meta ic 
proposes to check over these and ‘recommend 
is dependent, of course, upon the performance 


and also upon the percentage of oil or fatty acid 


{ODS OF ANALYSIS SIS contained in the finish. ‘may | be worthwhile at some 
. a ‘Lead ids wae widely us used for a number of years [ater date for C omrnittee ce D-1 to inv vestigate in more detail the 
lead is not very satisfactory because it in- of the different metals hich should be us 


volves the heating of lead compounds if the of car- typ pes s of finishes. At the present time, are han 


_ bonaceous matter. Unless considerable care is taken ‘to con- capped by lack of accurate methods 3 for me ‘measurin 


trol the some of the lead will be lost. In this character of drying. * 


om ethod, the drier is ignited with ‘the flame of the burner, We hope that t this short discussion will arouse some inter 
an 


d when most of the organic matter ‘is: burned off, it is trans- est in further | work with liquid driers and serve as an intro- 

fe rred to a mufile or heated age a flame, | until all the cat duction to” the work that Subcommittee IX hopes to do in ; 


bonaceous matter is removed. A ‘much better - method is to next year. | 


dissolve the material in a mixture of nitric and sulfuric acids 
=) 


and evaporate | to dense white fumes. Further rade litions of tend. 
nitric acid can be made until all ors organic matter is destroyed. sis," John Wiley & Sons, Inc., New York City. 


research in industry is simply : search, and then | 


nese are the py: and permanganate search some more, and, having done that, ‘Start 

sample of drier is ashed in the usual manner, searching all over again. In a a changing world, a 


fe usion with potassium acid sulfate or with | a mixture of business cannot stand still, It t either moves forward 


nitric and hydrochloric acids. Sulfuric acid is then added and Fa backward. 7 If 1 we move by accident, ‘by outside 
the solution heated to dense white fumes. After filtering off -pressure, or by guess, 0 our business is” probably 

the lead sulfate, the filtrate is transferred a volumetric flask doomed to failure. But if by intelligent research 


| and diluted. Aliquots a are we direct our produc ts and our policies toward new 


Cobalt.—Cobalt is is conveniently determined after ashing prog 


the by fusing g with potassium pyrosulfate and dissolv. Dr. Carl Breer, ‘Chrysler 


‘ing in water | 
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ducted upon the action produced by metallic compounds. For transferring the filtrate n_aliquotis, | 
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“Some Aspects of of Radiographic Sensitivity 


= 

Testing With ‘X-ra 
By 


work has been carried out for the mos 
The paper presents data distances for the | Joint A.P PL. A. S.M.E. Radiographic Cc Committee, 


ri ‘te used for good definition on some commercial X-ray tubes. It is 
w it 
tet tor bet nels, dt which bo body the results were first ttee E- 


as 20. However, for practical usage where the maximum definition is 
not required, lower values are good enough. The effects of secondary 
radiation are discussed and it is shown that the lack of definition in a! 
the: image is due to -“underexposure forced by the presence of the 
- secondary. Crack sensitivity was found to be 6 per cent for two cases 
investigated. It is shown that detectability depends upon the area of | 
the image as an important factor. The treatment of radiographic ; 
images as inverse shadows is shown to be inadequate since it a... a ‘a 
the very important third dimension. Penetrameters are discussed 
are regarded as unsatisfactory as sensitivity gages but 
important asd determi ning the correctness of radiographic 


5 
castings. They a are sensitive enough | for the ‘majority o of w eld | 
ther are some, however, ‘such as very fine cracks, 
a unfused sections along scarf faces, and si 
like natures tl that are harmful yet not easily detected i in n wes oe 
na 
or ‘more in thickness. Tt is. desirable to exten d the 


s 


“the detection of defects. for Adjustments, 


A proper starting point for improvement is an inquiry into’ 


resent attainable sensitivity. _ This paper considers questions 
ae —_ factors involved i n sensitivity and gives results of som 
me. studies of sensitivities at present attainable under conditions: 
ta of practical industrial testing. . Although presented as a con- 
tribution from Subcommittee III on -Radiogr aphy | of Welds 


and W eldments » of the Society's ‘Committee ‘7 on 


* 


A-Stee/ plate thick containing crocks 


Numbers 


0.50 


—Radiographic Image as Inverse 


Umbra by 2 P. Penumbral shadow enclosed in die, 
of which 2 P’ isthe diameter, is opportunity t to thank the 


* Published by permission of the “Ordnance Dept., U. Ss. ‘The “mittee for to use of the info mat 


Me Senior Physicist, Watertown Arsenal, Watertown, Mass. dan ORS INV OLVED IN RADIOGRAPHIC SENSITIVITY ave 
*G. E. Doan and Shang-Shoa Young, “Gamma-Ray Radiography,” 


| Proceedings, Am, Soc. Testing Mats., Vol. 38, Part af p. 292 (1928 ‘he two characteristics of radiographic i images ; that a 


— 
ie 
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— 
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rying Sizes. Focal A 


Effects | on 


Area and Various d/t Ratios. 


Chara racter 
Image 


of Image 


Very 
Very diffuse 
Diffuse 
Slightly diffuse 
Slightly diffuse 5 
Fairly sharp | 
Sharp 
Very sharp 

Very sharp 
Very sharp 


Di fuse 
Die 


importance in sensitivity are, was radiographed 

and (+) definition, which latter term refers to w was | 

_ photographic accuracy or completeness ¢ of detail. Of the two, — ‘Pilate that contained 

contrast is placed first in importance because the function of | and some of them are illustrated i in Fig. 3. — 
the negative is primarily to detect the presence of defects. 


7.5 | Diffuse 


of Image 


Char acter 


Fairly sharp 


= 
Very sharp 
Very sharp 

sharp 


4 


for v arious values of / and d. ‘One set of 
as secured in another laboratory, using a 4- in. thick t tes 


cracks. The results are shown in Table I 


nif is evident from these data that for very sharp 


The actual det tails of contour are of secondary importance, ib the tube having the smallest focal area should be t ed 
etail must be present to permit identifica- with a ratio greater than 15. or the tube 


’rofessor Do hs a theory of image formation 

based upon on the ¢ geometry ¢ of shadows. i igure 1 is taken from 
he . There 
that paper. Thi re is 


penumbra. T get 
sharply defined images, it is desirable | to o eliminate the penum- 


that “might have been expected between the 


as Possible. Its p presence depends upon g 
metrical relationships ‘involving: the sizes of the source and 
flaw and | upon | the distances from the flaw of the source and = 
‘the photographic film. The size of the source is a constant of 
‘the X-ray tube. The flaws that are of interest are ¢ very small — 
sharp: changes in contrast. Where are 
The distance from the focal sp spot on the target of the © % % 
_ desirable that they be sharply outlined. 
‘X-ray tube t to the flaw is is spoken of as. the f focal distance. The 
problem becomes one of determining fora ¢ given x- ray tube Contrast: 
proper focal distance for any given film to flaw distance. 
Tests have been made with h three commercial | tubes, using — 
three different sizes of focal area. The experimental 
tubes is shown Fig. 2. A of “tion 


in. thick test plate ie cracks. This 
"Elliptical Foc al 
i = 
Major Axis: 


rially i in making the i image - detectable since the eye 


plate will be greater under the cavity by ‘the 


salient for the reason that sharpness outline 


“each increment of thickness 
sorbs an equal fraction of the -fadiation incident upon it. 

4 Tf there i is a cavity, the intensity of radiation that ‘reaches the 
amount that 


at 
"allt -interesting t to note that cheie was ‘not the wide differ 


definitions 


obtained with the 20-mm. . and the 11-mm. circular ‘focal 
tubes. Th he A. S. M. E. Boiler Code recognizes a 7 to 1 ratio. 
This ra ratio does not give e sharp. definiton but, from. Fig. 3, it 
on that there would be enough detail t to permit | identi! 
cation of the defect in most t cases. For exacting cases, where 


mate- 


is 
faint, 


on the | 


of the | image upon. ‘the fact that X- 

is absorbed rapidly by the materials through which it | 

“passes, according to aw ell- known, law that may be stated 


ab- 


would been in the thickness of the cavity had 


where | — the emergent, — 


= the incident radiation, 


— the e coefficient of absorption, and 


x — the thickness. 


Assuming unit thickness of and a 


thi ickness of 


for the metal adjacent to the flaw is 1.0, and for the metai 
rough the flaw.is 0. 99. for steel fora a kv. tube is 
approximately Omitting the calculations, the intensity of 


flaw ‘is about 2 


the radiation that passes through | ‘the 


wo 


FIG. 3.—Comparison me Images Obtained wi 


Vifferent T ubes. 


“contrast in the: tive is not great. 


‘per cent of the metal thickness, the ‘x 


cent t greater than that wl hich Passes: through | the metal adja- 
cent. ‘This differeace i in ‘intensity is not great and the resulting 
Nevertheless, , the eye 


| ocal Spot 11 by 4.5mm. 
J 
— 
— 
as 
7 
— — 
— — 
— 
a” 
j 
— 
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{No sc reens 


Negative was exposed to an image denaiey of o1 H 
-D. It was then fogged by exposure to faint light to give a general 
blackening of 1.0 H and D, This is not the analogue of a radhio- ce 
graphic negative. There should be a 10 per cent image in oe P 
Hand D exposure which would mean a 1 per cent density 
change conside ring the total blacks ning. Bg! 


tf. 


of steel, 


of Intensity of to Direct Ra 


held responsible. The greater difficulty with secondary 
“could, pick up the image easily if it were sharp and if te radiation comes f rom the fact that, when it it is | present in a 


negative were of a proper density. lar Be amount, the image (for which the is alone 

situation, ho how ever, is ¢ ‘complicated by the effects of is underexposed. 

secondary radiation. The primary ‘radiation that is absorbed Our experimen t was incomplete. To give 


as it passes through the metal reappears, of course, as some eres analogue, we should hav . (1) fogged the | negative — 


yes hy as secondary radiation thet to D = 0. to the general due to pri 
"proceeds from the atoms of the metal being radiographed. It 


contributes nothing to the image b but instead causes a general 


es ‘blackening of the ne ative similar to chemical fo .. In prac- 1 
P to D = 1.0 That i image density 1 is 


tice, negatives are exposed to a total optical density of around b 
_— one.* The primary may be responsible for only a relatively — hot 10 per cent of the total density | ut 10 per cent i | 


‘small fraction of this Seemann* and Pullin® have primary co component or per cent of the total. The The primary 


“measured I,/I,.. Pullin found a value of 10 for this ratio for — _ density is only 10 } per cent of the total so Te) that i images ges of small 
in. of steel and 200 kv. He used salt” intensifying screens. 


His curves are shown in Fi ig. 4. cat. 


An attempt hi has been made to illustrate the effec ts of super 12 110 kv.,9ma. 
tion of densities. A film exposed through a mask in ‘> *" 
position o densities. n s exposed th ough a mask in” 


which rectangular slots were cut to give an image - density of as 
0. 1. The whole film v was | then fogged to to give a background Ht 
> density of 1.0. Carrying the. operations out in the reverse 
order gave no different it result. The images (shown in Fig. 
were seen to ‘stand out “clearly. Seemann® found ‘that the 


superposition of "densities cuts down contrast. he test was 


repeated except that the exposures were made on individual 
films and these were superimposed. test did show oss 


~ of contrast. When the two exposures were | made on one film — 
there seemed to be a gain in contrast, certainly if there w was 
any loss it was very ‘small. As: a matter of fact, there nal 


/shoul< 1 be a gain. | The e effect of the double exposure is to lift | 
3 


“the i image density from that in the toe of the char- 


Density is defined as the login the “opacity: w wich equa als logie 

Fe is the intensity of the F the intensity of the trans- 

"HL E. Seemenn, “Secondary Radiation in the Radiography of Alumi- 0.010 filter 
num, Steel, and Lead,” Proceedings, Am. Soc. Testing Mats., Vol. 38, ‘Lead screens 


= 


FIG. 6.—Loss of Dete-tability with Increase in Thickness 


Pullin, “Radiography, an Aspect of Testing,” = 
Vol. » No. 509, May, 1939, of Metal. 


if 
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asts are much higher. However, it is evident that the 
— 


|. exposure, 


Type ( Calcium Tungstate Intensify ing Screens versus Lead Foil Screens. 


‘The e lead mas give » sensibly sharper images though ‘the difference is not easily. seen in the reproduction. However, 
tral ‘screens give images | that are sharp enough for most purposes. 


“flaws are re necessarily faint and only the s strongest details may = an accidental coincidence that the limiting depth of ‘emule that a 


be to ore that be ‘detected ed to be the same in both cases. In the 


Vig! 


the ada loss of contrast with g image was more detectable but the i improv ement was not suff 
mh thickness of metal. It could be said as well that it ce at to change the contrast ra 


the rapid loss of contrast with increasing 


a" have used Pu Pullin's ratio of , oe in the above discus-— _ In 1937 and 1938, cooperative tests were carried out in six 
He puts 10 as the practical for this “ratio, and industrial | laboratories to testa “ased ty pe of penetrameter 


thereby 1 makes 2 in . the limit of metal thickness that can be and to to obtain information as as to practicable s sensitivity limit 3 

radiographed \ w ith 200 kv. We disagree emphatically with — _ The results of these tests were reported to the A.P.I.-A.S.M.E 
this limitation if it is applied to the detection of the large Committee in June, 1938, and a brief résur é was published 


defects with which t the inspection of castings is con-— during t the following O Oc ‘tober i ‘in the ASTM B BULL -ETIN, 
: cerned . For these it is quite practical to radiograph up to 4 in. The ‘negatives from two of the cooperating: labo atories. 
of steel with “potentials | up to 220 kv. For the detection: of have been ‘re- examined and sensitivities shown are given in 


fine cracks with which the inspection of of welds ‘is most con- able Table IV gives ‘recent results obtained at the 
cemed, | his limitation i is reasonable. “When Bucky 
or lead filters” used to secondary radiation, 
22 
limitation does not hold. The Bucky diaphragm absorbs a Peak Varied 190 0 380, 
large percentage the secondary radiation and thereby per- 
mits the image exposure to be built up to a readable \ ralue. 2 Thickness Rating of | Percentage 
‘Where possible, it should be employed for all m metal thick- System Shown 
= 
messes in excess of 2 in. Lead filtering reduces secondary 
radiation by selective absorption. Seemann® has shown that \-in. Test Plate 
lead filtering removes almost one-half of the secondary radia- i 
“tion when radiographing through 2 in. of steel. : oe is doubt- 
ful that this high value is ‘obtained in most laboratories, but 


filters are distinctly beneficial | 
radiation and ‘thus permitting. ‘the building up primary 
of measurements are shown in T Table IT he same 
plates | were used | for these data as for those of T fable I. 
The image of the crack system of the -in. “plate was dis- 
‘cemnible after tadiographing through 2 i of steel plate bi wll 50. 
00 faint to be of "practical use. the image of 
8 
the crack i in the hi in. plate. disappeared in the negative 70. 
0.031-in. lead filter 
through 4 i in. of steel, although | parts of it could be d sin. lead 
hen viewed with proper il illumination. There is no 
“that the “cracks ra all ‘the way t through the plate i in 


certainly any the branches did not. It is possibly 
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t Plate (Tests made at Laboratory A) 


[None (nonscreen film) 
|None (nonscreen film) 
\0. 031-in. lead filter 
_|eale. screeDs 
| None 
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IV.—Sensitivities Obt: in 


V. ensi ned 
Author’s Leborator 

55- in. focal d 


8S, IN. 


‘Contrast Estimated on Thickness, ‘Thie Hole Diame — 
Scale of 10 for Each Penetrameter cent of = per cent ¢ Penetrameter Images on 


Hole Image a,b,ande = Plate,in. of plate Seale 


1ickne: 


-0-0) 


eos 


72(2-0-0) 
0-0) 


72(2-1-0) 
-79U1-0-0) 


to 


‘i. 


oreo 
7 
7 


—A30(1- 
A31(0-0-0) | 


other size were treated 1 in a similar manner. Radio- 


1, 2, and 3-in. metal figure in the averages. 
in Fig. 8. The linear relationships 
B21 (0- ealed were quite Even the contrast readings 
a os eiede “for the 1 per cent thick penetrameter fe fell on a straight line. It on 
Biogen B2 may be noticed that | for the t thicker penetrameters the slope 
eT of the line is very nearly the same for all. _ This is also sur-— 
Bee 2 4-1) prising but can hardly be accidental. The correlation i is not so 
B12(5-3- 1) -3- good when detectability i is plotted against penetrameter thick- 


ooo 


4 


a: 


7 


we 


tonto 


neo 


) 
) 
) 


to 

S 


B32 (5-4-2) 


B10(0-0- B2000-00) ness, as shown in Fig. 9. In this figure, plots were made for 
12(0-0-0) 0-0 three percentage sizes of holes. They show, as they should, 

B22(1.1.0) 0) an per variation with large t than with small 


ene oe 


= 
1) ee gages of one sort or another have been oda as. 


ong as industrial radiography has been i in existence. The ie 

tert rm “‘penetrameter’”? as a name for a standardized sensitivity 

Sage seems to peculiar to industrial term 
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an 
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a 
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 C30(8-6-3) 
€31(8-6-3) 
(3-2-1) 0) €30(3-2-1) TABLE —-Sensitivities Obtained in a Cooperating Laboratory. 


-2-1) €21(3-2-0)  €31(3-2 0) These Results Illustrate also the E f Ar Penumbra Effect 
5-3-1) C22(3-2-1) C32(3-2-0) ffect of Area (Penu ). 


( -2) .C20(4-3- 1) C30(5-3-1) 
5-4-2) (5-4-: 2) C31(5-3-1) 
-3) ©22(4-4-1) ©32(5-3-1) 


0(8-7-5) C20(8-6-4) C30(8-6-4) 

(8-5-4) ©C21(8-6-4) 

12(9-8- C22(8-6-4) C32(8- 


oun 
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og 
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Kness, In 


late Thickn 


of plate thickness 


es 


We 


i 


f Hol 


author and Table gives” the ‘results from an- 
other laboratory that cooperated i in the study. wale 


fag Each penetrameter used in Table HT contained three holes 
of varying diameters, as shown in the table. A large image 


ts more easily s seen than a small one, even if physical measure. 

| ment would show identical contrast fractions. la order to 


per cent of plate ae 
Number of Hol 


thickness 


Thickness, per cent | 
Diameter of Holes, 


i haracter of Images | 


Showing 


Numbe 
Number 


tor 


3 and less| 6 | First hole fair; rest re 
| 5 and eand J 7 irst four sharp; rest blurred. 


| All holes. blurred; first f 
ship between diameter of hole and ‘or apparent fair: 
> t badly blurred. 
contrast, the average con trast ratings” ere plotted 


2 3 All | Sharp but images faint. 
expressed in percentages of plate Thus, | 3 | 0 
the contrast ‘fatings fe for the 0. Ol- in. holes i in 1-in. _ plate, 0. 02- Mas 


‘in, holes for in. plate, and 0. 03-in. holes for The t seems to been the A.S.M.E. Boiler Code 


5 


< 


"investigate whether or not there was definite relation: 


~ 


cow 


— 


/per cant Thick 
Penetrameter - 


Fil 


LS percent Thick | 
—Penetrameter 


/8 


5 per cent Thick 
|\— Penetrameter +> 


2percent Thick — 
Penetrameter +— 


was s said t 


ie sensitivities of better than 1 per cent have been ‘shown 


As a a matter of 


2 per cent sensitivity. 


_ with this gage in negatives of metal 3 in. thick. an 
The results are misleading, however. In practice, it has 


area but of © 
greater ‘than 2 per cent thickness \ were not registered in the 


even though | the 2 per cent hole was clearly y 


fined. The Boiler Code Committee started to investigate 

penetrameters largely because of this situation. There are two 

possible causes of the nonregister of these defects. One is 


the smallness of cross-sectional area, the other is the lack of | 


oF 


Penetrameter Hole 
in. PerCent of 


| Thick 
Penetrame 


FIG. Between Detectability. and 


z he hole dia met 


ters are expressed in terms of percentages of plate 


adings for all thicknesses are averaged in cach 


graf 


x- “Fay to the “hardness” of X-rays. 


She 


great many devices have | been proposed and used as” 


rms the of the pene- 


trameter. he familiar device’ adopted by the A.S.M. 
Boiler Code Committee has | been the stand 


penetrameters. In all cases, “sensitivity has been determined 


in terms of the detectability of image details o 


the has a thickness of 2 2 per cent t of the 


thickness of the metal under test. The image of the hole in 


this. step should appear clearly defined in the n negative. The 


images of the 
thinner ones may do so. If the image of the hole of the 


: 2 2 per < cent t penetrameter step appeared, it was considered that 


ckness would be sue The negative 


Diometer Diameter of 
Penetrameter Hole Hole Penetrameter Hole 
 4percent Plate "percent Plate 
Thickness 


yy Thickness a 


3 


FIG. Between Detectability and 


 Thicknesses of Penetrameters for Different Diameters of 
Note that there is no such linear rotation as is evident when meal 4 
diameters are plotted apie, detectability as shown in Fig. 8.— 
red as a 4c per ‘cent marker” by St. john in an article 
“Steel dudinns and X-rays,” The Iron Age, September 24, 1925, seems to 
be the parent of the Boiler Code 


thicker steps appear also. and some of the — 


Diameter of eter, the a apex of the 
/Oper cent Plate 


creases toa a point. 


(the length of the crack) perpendicular t to the direc 
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_ Data from the preceding tests have seemed to verify the 


area effect that i is, the image of the large penetrameter hole 
is most easily seen. There is a ‘question as to whether the 
- failure to see the image « of ‘the smallest hole x was not due to 
tack of sharp definition rather than t to its smallness of area, 


With the t tube at 30 ‘in. , an 11- mm. focal area, and with nee 


"-penetrameter 2 in. aw ny from the { film, a as it is when radio- 


_ graphing through 2 in. of steel, the film falls toward the end 


the cone of shadow that defines the umbra, see Fig. 

~ is reduced in size so that with the 2 per cent diameter hole, 
_ the diameter of the image would be o only ‘one- third as great — 


or about | 0.01 in. In addition, there is a large ‘penumbra that | 


Length sed of ‘eld 


“0.02 


= for 


for 
Thickness 
From 
10. —The Boiler Code -Penetrameter that, ‘Been 
Official for a of Years. 


0.06, 0.08 


IG. 


oo7 


= 
sk 


hades indefinitely into 0 the negative background. A 


ee. a tube placed at 40 in. and for a hole 0.¢ 01 in. in » 


cone falls 0.93 in. away. 


hole, the distance i is 1. 91 in., 
at 3 in., etc. 2 


“shadow’ 


F or a 0.02-in. 
for a 0.03- in. hole, ‘point 
Under ‘the above conditions a sharp 


cannot be obtained foral cent diameter pene- 


In the. tests in Table. UII, the image of the small 


was not discernible in many cases. others, it was 


“represented by a fine point, too small to be measured accu- 


rately. _ In other cases, the image was an indefinite blur. ; a 


ee It should be remarked that the above considerations apply 


7 to flaws that are smaller than | the source of mien Tt is. 


“only in in such cases that the cone of shadow, the umbra, de- 
Ww here the defect i is larger than the source, 


~ the shadow - spreads instead of contracting, although there is 


: still a penumbra. | . Or if, as in the case of a crack, one dimen- 


tion 


- Of: radiation i is greater than the width of the source, the 
4 - becomes a wedge instead of a cone. A Also the 


hadow treatment of radiographic i images neglects 
“depth” of f the image. 


In the of asy nthetic crack 


an 
if 
— 
— ~ 
— 
— i 
— 
any 
| 
— 
— 
i 
— 


Flow Smaller Crack Longer 
than Foca/ Spot TA than Focal Spot 


Penumbra 


» BE, pth Effect in Formation of Radiographic 
radiographic image cannot be treated as an inverse geo- 
metric shadow when the defect has a considerable relative depth 


by seein two machined surfaces together, if the plane c of | 


‘the crack is "projected, it will intersect the source and —_ ie 


in this plane has unobstructed Passage through the depth 


of the crack. It will continue through the sound metal be- 
the crack and the sheet of t radiation may intersect a eee 


12 Test Block for Study of Crack 
PIG, est ock Arrangement for Study o rac 
graphic film. This i is far beyond the apes of the wedge _ "Sensitivity. 
‘images, it should kept in parse that “penumbra” 
bothersome only” under ‘certain conditions. The situation 
regard to crack images is in Fig. 1 


= Obviously, the three- hole type of penetrameter cannot 
used to determine the minimum depth of crack that — 


The best : sensitivity ‘gage for cracks would be a a plate con- 
‘taining a crack system. The difficulty w ith such a | gage is lack | - 

of duplicability. The two plates used in Table II did 
comparable | readings. _ This must have been accidental, be- a 

cause i in a real crack system there would be ‘no probability 


that: any two cracks would be alike or that: any two gages: Adopted Army Ordnan 


would give comparable determin ations, ‘Dept. for Metal Se ctions 


4. 


If real “cracks cannot be used, there is the possibility of 
_— cracks. Table VI shows some results obtained with 


cracks illustrated in Fi ig. 12. The composite plate 
ad w edge- shaped se sections that could be 


Penetra- 
meter 
Number | 
(69) 0.03. (69) 0.03 | (69) 0.03 a 
(69) 0.03 (69) 0.03 (69) 0.03 
(60) 0.04 (69) 0.03 | (69) 0. og 
(56) 0.05 (60) 0.04 (69) 0.03 
(53) 0.06 (56) 0.05 | (6990.03 
(50) 0.07 (56) 0.05 | (69) 0. Fes 
(46) 0.08 (53) 0.06 (69) 0.03, 
(43) 0.09 (50) 0.07 0. 03 
(39) 0.10 (46) 0.08 | (69) 0.03 
(35) 0.11 (46) 0.08 (69) 0.03 | 
Plate Crack Length of (30) 0.13 | (39)0.10 | (69) 0.03 
| Wise, Crack Shown, Thinnest Part 0.03: 0.14 39) 0. (60) 0.04 
in. of Wedge 19 | 5) 0.15 35) (60) 0.04 


Tia 
0.0006 


0. in., a | ‘per cent sensitivity wa It would he a 
Theres results indicate that this gage, too, is simpra tic to use a gage of this sort because cracks much 


ith in contact there was a 2 per cent sensi- ton than those of the gage might go undetected, even 
— ‘the sy athetic cracks showed perfectly. 


one or two thicknesses thin paper. paper 


0. 0006 i in. . thick. oo 


Wek 


Nore—Numbers i in Aah: represent nearest drill sizes to eal 


oon 


~ 
420.0005" 
— 
nt 
— 
4 
4 
— 


oe ledge his indebtedness to the 4 
ied The raged in the tests 


ogg Co., , Combustion 
C Corp., Westinghouse X. ray , and Bureau of 
ment to determine or r not the negative has been prop- Engineering, us Navy; also to C. A. Chairman of 
rly Tf the -_penetrameter has been properly selected, Joint _ Radiographic Committee, whose 
i the holes show ¢ clearly in the radiograph, the picture is interest and constructive criticisms have been of particular 
correct and will show all that is possible to be shown. Figure value; to the Ordn ance Department, nus Army for the 
; 13 illustrates the penetrameter set now used by the Army — facilities it has provided; to H. L. Phillips f for his excellent 
Ordnance L Department. _ It has proven to be an excellent de- ~ photographic reproductions; and finally to my personal assis- 


vice. If "inspectors will insist on the holes being visible i in the - tants, F. L. Brackley and Theodo: Zagwin, who have been en of © 


_~negatives, there w will be little to complain of as Particular help in getting this rep 


DISCUSSION 


CI HICKS st (by letter) be p to slightly faster with the 
‘sults obtained Asan an independent study of the effect of the a focus tube, even though it has a current rating of but — 
X-ray tube focal spot size on radiographic definition corrob- 15 ma. in ‘comparison with 25 5 ma. for the larger focus. For 
orate Mr. Lester's fi findings concerning the selations betw een ample the target- n. frequently u: used 
i the target- to- flaw and the flaw-to-film distance. Two focal with the he larger focus may | to 24 in., thereby 
Spot ‘sizes were employed, the projected “dimensions being reducing the exposure time by five- sixths. Additional reduc: 

10 by 12 mm. and 5.4 4 by 5.5 mm.; the X. fay tubes were i: tion in the focal spot size will not likely produce much further 
a otherwise physically identical. The test object was assembled — gain; ; although ‘the gain in sharpness would permit the closer ~_ 

from a 3- in. thick steel | plate containing a s single V weld | = to the film <n Py the reduction in rig current 

— hibit i al we Id faults, except cracks, id fr 1 j 
exhibiting cal we S, except cracks, an rom 14 in. _radiog 


cold- -rolled steel plates, staking 2- 


of the field with respect to the | center. 
test plate was chosen we were ‘primarily in Mr. C. the the same two. 


“obtaining tadiographs- representative of those made in accep- 
tance tests, rather | than in studying, i in this preliminary work, sizes of the focal 


the maximum "sensitivity of the radiographic method. The Mr. Hicks. —The larger focal 
ma.; th maller at 15 ma. 
‘ta irget-to-flaw distance was varied from 93 to 70 in 1. The film ma.; the smaller 
remained in. from the nearest surface of the test Mr. Lest (author s closure by letter). 


Mids seems to shave ‘corroborated ‘the res results found by the 


4 


» + 


cases were studied. In the first, the faults were on the author with regard to desirable d/t ratios. “Although it does 


ee " ‘side of the object a away | from the film, and the maximum flaw- ak “not ot appear in his table, the author knew, as brought out by 
to film distance ce, was as 24 i in.: in n the second, the the: questions of Mr. Adams, that the tube currents used were 


much larger than those used by the author. | It is interesting 


to note that the: use of these large currents had no apparent 


I—Radiographic Ww orking I Distance ce Ratios. fa 


effect on the d/t values. This i is an important point. In 


tubes there is a certain amount of primary radiation that pro- 

ceeds from other parts of the target th than the focal spot. ‘This 
radiation ce contributes tow vard poor definition. It is to > be ex- 
ing 10 "pected that with larger tube currents this. effect shoul 

increased. It is gratifying to know it was not. 
Ra is possible by proper design to minimize the effects 


5-4 X 5.5 mm. ey this extraneous radiation. n. Presumably t this has been done in 


ave a d the tubes « s employ red. The author can say that he has examined — 
"radiograph definitely. because of lack of sharp- * ‘many films that Mr. Hicks and has ‘not 4 


ness, although | the radiograph « obtained at ‘the s same distance 

with, the smaller focus could be used if the inspection stand-— = cause. pais as 
ards were somewhat low. In ad of than was 


Gane WY S56 — = 


— conclusion is forced upon us that a really satistactory Acknowledgment 
a gage for crack sensitivity is not possible. The question arises The author de bs, 
_——how can one be sure that the radiograph does in fact show following orgar 
— 
“i 
— 
4 
4 
: 

— 
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itus, Harvard University, Cambridge, 
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9 Year Book Mailed | re 


JUBLICATION of Pave who ‘might h have € suggestions on fi its use. 


complied and a copy has been mailed to each member 


has" requested one, an "opportunity havi ing been given fi 

members to ask for a copy earlier in the “year. Those who issue 

did not do wish to” have one should w w rite OLLOWING annual meeting, th 


 AS.T.M. Headquarters immediately. cleaning up of f loose ends, ete, , but in the Septem- 


customary, | this publication whi hich is furnished only through December there appear various: publications in- 
to members| contains a complete membership list, detailed corporating standa ards: and technical contributions presented 
of various Society _ subcommittees, the » -By- laws, at the annual meeting or other Society “meetings. Just recently 
Governing ‘Standing Committees, several publications have been “completed including the spe- 


also includes the _tevised cal V olume on hemical Analysis of Mave, Oe Sy 


the Y ear Book some time , but. oft Standacds on Petroleum Products and and oa 

Textile Materials. s indicated in another article in “this” 

BULLETIN a por amplified edition of the special vol- 
4 

ume giving Standards Stedents in Engineering Sc 


be of i interest ‘to committee members, indi- 
cating the ‘style followed in the editing | of standards, etc. 2 


clature, and the like. pe Symposium on Thermal Insulating Materials (and the 


mposium on Lime which is now on press) comprises the 


There is. also a a general information about 

ie Society and membership application blanks are bound in nial papers and discussion. presented at sessions held at 

the back portion of ‘the book so that members will have the ‘Society’ S spring meeting in Columbus. These publications: 


nese available conveniently. provide authoritative information an ata on various topics 


Student Pomphit | ma 


3 edition 
UST off press” is the latest revised and amplified edition of $1, ‘deth cover: pape, 73 List 


of the compilation AS.T.M. Standards for Students are $1.50 and $1.25 respectively. 


in Engineering. First issued in January, ‘19D, , to. meet special compilations covering petroleum 


demand from professors i in charge of ¢ courses involving mate-— ta heavy paper bindi ne 


fication grown in such a way that 6000 copies: of this publication which has. come =a press ig the 


Including 1939 | Lecture “Strain and Struc- 

age “The original selection of standards ‘cuca by a special 

committee which included Prof. H. Gilkey, Head, Sta in 

partment of Theoretical and Applied Me. chanics, | State” Book 
Coilege, who with Dr. Glenn Murphy, Associate. being: tl preparation of the 

of Theoretical and Applied Mechanics, Iowa State, has co- new 1939 Book of A. ay. M. ‘Standards which will in = aa 

operated clos closely in the preparation of this la latest edition. orporate features differing rather sharply from p revious 
With the new double column format used generally through- editions. 

out the book, it has been possible to add several specifica. First of all, a very considerable percentage of the book 


_ tions which ie is thought would be of interest, thus increas- will be in the new double- column format, although a num- 
ber of items which are definitely to be revised in the next 


ing the utility of the publication. Also the introductory 


explanatory material has been completely ‘revised to give t the year or so will a appear in the old single- -column style, it being 


student further information about “specifications and test considered i inadvisable to reset these items, From n the stand- 


and a clearer and more concise picture of the Society's s wor into 
etals; onmetallic Materials— onstructional ; an 
One of the additions which it is believed should be of inter: Nonmetallic Materials 
est to students i ‘isa complete t table listing the Honorary Mem- 8 
bers, residents the Societ y and Marburg ‘with “noteworthy is the inclusion of all the tentative standards in 
a * =" the book; this is the first time this has been done. Con- 


of academic background, and Primary industrial carrently with this last-named practice the annual Book of 
entative Standards has been discontinued and the new tenta- 


tials, particularly testing laboratory, etc., 5 , the use of the Pub- special price of $1. 50 per copy t to ‘members list price, ‘2. z : 


activities. This is the first time this information has been 


Copies of this 225- page publication are furnished to stu- Proceedings. 


aed. dents or college book stores at 50° cents each, on orders f ft ‘The standards will be ‘in in the fore part of each book, the 
ten more ‘copies, and should a a student who has a already tentative, ‘standards being grouped together following the 


procured his book decide to become a Student Member ‘of standards. Every step. is being taken to insure that the = 


Society ‘the 50 cents he has paid for the lications will be of maximum utility. Detailed study i 


ca ducted from his annual dues. of of $1. ee = _— given to tables of contents, indexes, etc., so th that ier 


ences to particular: standards or subjects « can be made easily. 
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sponsible for it were listed, the of many of 


_ leading authorities in the field of materials would be included. _ 
We the that if asked w who this book, we 


This makes us think S.T.M. Headquarters at this 
time as the center of a netw ok of communicating lines, Boing, 
to committee officers, | 


L 


» 


UNPELL = manuscript and galley proofs with question marks and queries; 


| 


the return n messages erasing question marks and containing 
At last to 0 our point. Ine of the important distinctive r matks. 
FULLER SHUMAN of a standard specification i is that it is not the work of a single 


BALL T. M. A. SWAYZE 

person he result of enlightened cooperation. Stan ¥ 
R. D. BONNEY DEAN HARVEY R. but the result gn ‘ . S 
SL Specifications, therefore, are an n embodiment of cooperation— 


dations s of ociety-— yes, our ociety, ut 


ssistant Treasure Assistant ‘Ss tary 
‘thrills he gets is stopping: fora moment consider the w shole- 
hearted, enthusiastic ‘Support which so many hundreds of the 
October, 1939 members are giving to the advancement of A.S.T.M.—all 
o _ kinds of executives from all kinds of industry with h all kinds 


R. E. Hess 


~ of problems, Ww vorking together in a real sp spirit of cooperation 


17 a measure of temerity would bere 


quired to attempt a concise definition of the word | The Advanta es of . AS] TM i taihicesadiaal 
ae “standard,” Jet us consider the term ‘standard specification” tell 


with which our Society i is concerned. to Junior Engineers 


The first A.S.T.M. president, Doctor Dudley, s said that > Tis somewhat of a truism to state that a technical education — 


for material represents a very high of does not stop with the securing of a professional degree 


It should cornbine within itself the harmonized antagonistic at a 1 college, but that it comprises ¢ a life-time of reading, ob- 
interests of both the producer at and the consumer, it should: “servation and pra co here are, _however, very defini in ‘1 
have the fewest possible 1 requirements consistent with se securing © _strumentalities that may be used by the young engineer or 

a _ satisfactory material, should be so comprehensive as to leave chemist to further his technical advancement and to perfect 

i chance for ; ambiguity, at and above all should embody the himself i in his art. A life. -time of reading has been mentioned, — 

results of the latest and best of the the but a 1 more profit able instrumentality is the association with 
material which it covers.”” hnical men skillful i in the art. The antages of this 

Bancker points 0 out that fe-ti 


main, simply | definitions of the properties of the 


which the purchaser desires. They represent his best t efforts = interest bere is the peeing of technical society aaa a 

to state in measurable terms those properties which are neces- 7 and especially membership i in the American Soci iety for Testing : 
the 

for satisfactory use at the | least cost consistent with the “Materials, 


= desired quality.” The advantages of A.S.T.M. membership are unique. This 
Still another authority has aptly visualized a standa as a Society, is ‘essentially working society engaged in specific 
landing in a flight of stairs, providing a safe place for resting projects inv olving | research on materials, testing methods, 


while advances go up the stairs to be follow ed in turn by yy the in standardization, The work of necessity must be cooperative j 
; standard w when another landing is reached. - tt Sek Ne 4 and voluntary. Agreements are reached as to what test should — 


— One can find n many definitions of a standard specification, | be made and how, and what standard should be ‘established. 4 
but we record one further characterization which will be — This is invaluable experience w hich involves the ‘intangible — 
endorsed fully by the working members of ‘the ‘committees: elements” of what has frequently be been called human engi-— 

the Society, in particular “the officers—namely, that neering. 


“ore, 


standard — ion “fepresents a a tremendous amount of young technical man engaged in AS ST. .M. work will 


find t that membership i in M. is a conv enient bridge from 
a cg considlecing specifications at this time, naturally w we think — his scholastic work to practice. It is an easy step from a 


of the 1939 Book of Standards on which work is now -~: school w ork to: the broad toad that leads to improv ed ‘profes: 
‘intensive, and while it may assume an inordinate importance sional ‘standing, acquaintance with men engaged in simil 
represent of our closeness to it, nevertheless, this siidicdion ork, advances in Cooperative research and the opportunity to a 
represents a most important work and is, to say the least, an have his ideas published i in the form of technical papers and 


interesting publication. reports. AS.T.M. thus. provides an opportunity for young | 


technologists to w york with those m more experienced on specific 
publications which incorporate imposing | lists 0 ; “projects. ‘This ‘experience is extremely valuable not only to the 
ie > 
the p Book Standards (4000 Pages) as it will appear i young engineer or chemist, but it allows. the more 


Nevertheless if those re- to pass on their art. 
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s soon in Society work an alert young man Ww have Pall 


meetings the Society. He will be > given an oppor He 
tunity to exercise leadership i in carrying out projects. lt seems CANVASS on Septem 1939, the pallens ot 
that these opportunities f for broad training ir in many of the * don | recommendations AST 
valuable adjuncts of technical work should not be overlookec th. all ballot w 
either by the young engineer or by the senior engineers under ballot covered several amen amendments to the By-laws 


> 
ie “It is felt, therefore, that the advantages of junior member- — Executive Committee, the a option of revisions in 124 stand- 


ship in the A.S.T.M . are very ‘great. It is recommended tl that ards and the as ee standard of 107 previously iss 

in the cases where a a company or ‘sustaining membership specifications, methods and 
@ 
The canvass of the ballot ed that 696 votes had | been 


aris permit more than one member of the technical staff to attend © 
a meeting of the Society, attention be giver en 1 to the ago 


g the titles and 


‘who hold Society will undoubtedly w ish of all the "Society specifications and tests ar- 


to take advantage of the opportunities afforded by ranged to materials covered. copy 


‘membership to enhance their professional standing. quest. 


Additional Sustaining | 


the August issue of the BULLETIN in ch there 
SOCIETY APPOINTMENTS ) were listed seve n companies: which hi had rec cen.ly trans: 


of the following Society appoint- _ ferred from company to s sustaining membership, bringing the 


27, more than double the number, 12, in the begin. 
of 1939, two other companies I have acquired sustaining 


Fry, Edgewater Steel Co S. TAYLOR, Physi- 
cist, Caldwell, N. J., and D. E. National Bureau of Stand- memberships, realth Edison Co. of 


ards, as members of Committee E-1 on Methods of Testing for terms — 7 Chicago, whic ch ty since 
1909, and the Standard Oil Cc 0. “of California. 


F. “SKINKER, Consolidated Edison Co. of New “York, Inc., Hedja, Chief Testing Engineer, _ Commonwealth 


appointed, and E. F. ‘KELLEY, S. Bureau of Public Roads, and 
H. GILKEY, lowa State College, as members of 6 on Edison Co. will as the representative of this m mem- 
Papers and Publications for terms of three years. bership, A. Russell Direc tor of M anufacturing, 


Fry, Edgewater Steel Co., and P. V. Oil Co. of Califoenia has been designated 


| . as Company of America, as members of a E-8 on eeaaseatlll representative of this new members rship. . Both organization 


a a 3. 
ture and Definitions for terms of three year through their various technical representative have taken 
G. F. JENKS, Ordnance Dept. S. Army, as member of ok di on 
:-9 on Research for a term of five years. oar - active part in various Pp iases of the ociety’ Ss ‘stan ardization 


S. Vassar, Public Service Electric and Gas Co. and F. and -_fesearch work and by becoming sustaining 


ca RICHART, University of Illinois, as members of Committee E-10 on tiny are renderin still furthe support | to th 

MERRILL West Penn n Power Co., H. WADMAN 


-Hartford- Empire Co., U. E. Bowes, Owens- Illinois Glass Co., and ; 
HAMMELL, Consulting Engineer, New Y ork City, as A.S. T.M. 


Electric Power Lines. “HE committee will select the Edgar Marburg I 


T.1 Lc OE, American Institute of Architects, as A.S.T.M. represen- 1940 ‘has been appointed. Under the rules gov- 


tat mn AS.A. S tee A62 on C tion of 
ive on ectional Committee A62 on oordination of Di- _ eming the lecture . this | group consists of a a member of the 


mensions of Building Materials and Equipment, with FREDERICK 
HEATH, Jr., Colonial Clays, Inc., as alternate. Executive Committee, a member of C -ommittee E-9 on Re- 


i C. B. VEAL, Society of Automotive Engineers, as ASTM. 1 repre search and a member of Committee E-6 on Papers and Pub- — 
sentative oa A.S.A. Sectional Committee D9 on Standardization in the lications. The: personnel, "representing the respective com- 
Field of Aeronautics, P. _ ANDERSON, American Petroleum mittees in the named, is as follows: G. Delbridge, 


EDWIN Wool Chairman, and Development De , The 
replaces G. E . Hopkins as American contact with the Federation Atlantic Refining E. MacQuigg, Dean. College of 
M. Curnig, National Carbon Co., Inc. in place of R. W. Crum, State Univ iversity and Stanton ‘Walker, Director, Engi- 


National “Research Council, as the Society's. representative on the  . 
- Division of Engineering and Industrial Research of the National neering and Research Division, National Sand and Gr ravel 


arks 
dard I esi know the vote on any particulary — 
re definitely assigned to work as company representatives obtain the in # 
| f the revised standards and t ‘ly adopted 
standing committees and their subcommittees as well as at- ters. 
4 tend Society meetings. This would tend also to relieve the standards w ill 1939 Book 
ind sentatives. The committee issued about December 1 (an article about the Book of 
re i chairmen of the Society are urged to make a personal effort _ Standards appears elsewhere in this BULLET a oe — 
“| tg invite junior engineers to take part in the work of the Attention is called to th sat Ae 4 ah 
nds — 
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California District Committee and “has: taken part 
HE Chicago District has chosen Tuesday, N work of other technical g groups -on the Coast. 
ar oe - 1939, as the date. for their dinner meeting to honor the oe Cleveland District Committee announces the appoint. 


President of the ‘HLH. . The menting will ment of E. E. Ware, The Sherwin- Williams Co., Cleveland 


Ohio, as. new vice-chairman of the committee “succeedin; 
B. Murray, deceased. 


evening, has ‘fee his “Material ‘Specifications 


and Their ©. Clements Retires as 5 te 

experience in the field o _inspection, s standardization an 
research on materials establishes him as a national authority Director; Mougey Is Successor 

on the subject of his address. CLEMENTS, since Technical Director, 
Since 1 L904 he has been connected with the | Robert _ Research 
Hunt Co., , was Manager - of the Cement Testing Laboratory cently retired HL C. _Mougey, 

4 and at present is Manager of the Rail and Track Fastenings Chemist and Assistant Technical erences OF We es m 
For ‘several ‘years Chairman of the Society's graduate of Otterbein College and Ohio State Univer- 
_ A-1 on Steel, he was also ‘chairman. of two of its subcom- sity, Doctor Clements’ first employment was with the Penn- mL 

mittees on ‘pipe. ond tubing and concrete reinforcing bars. sylvania Railroad in Altoona w here he was associated with 
At the present time he is one of the Society’ S representatives ‘Dr. Charles B. Dudley, first President of the Society. He al 
on the St Standards Council of the American Standards Asso- was with the Union Pacific Railroad for ten years, then with 

ciation and Chairman of the Sectional Committee o on ‘Stand- the D National Cash Register Co., and Ia ater was Director of 
ardization of Dimensions Materials of Wrought-Iron Research: with ‘the Dayton ‘Metal Products Co., until 1920. 


‘Wrought-Steel Pipe and Tubing. his: address he member of the Society since 1905, he has been active 
will draw from this wide experience. te ve ae _ in various phases of its work and has done a great deal in a 
rhe Cc hicago District Committee welcomes — opportu. | many w ays to advance the purposes of the Society. He served 
‘ “nity” y of holding a President's ‘Night. Mr. has asa a member 0: of the C ommittee from to 1929, 
ittee and the Com- then Vice- President, and President (1931- 1932). Ta 1937 
- mittee is is proud of the man chosen from this district as the Doctor Clements was elected an Honorary Member. He was 
chief executive of the Society. It is anticipated ‘there will Chairman of of the Detroit District Committee for A years 
bea large turn-out of members and of Mr. Morgan’ much to stimulate intense interest in A. S.T. M. in this 
and associates: because of his in Chi- 


xtended to 


‘Recently. in “Detroit his associates, C. F. Ketter- 

Vice-President, General Motors Corp.,. with | whom De 
made by the tor: “Clements been closely connected for years, 

Program Committee consisting of Messrs. F him a farewell dinner which was a: ‘tended by S Secretary. 


: Chairman, H. S. VanVleet, C. T. Prendergast, C. eal, Treasurer Warwick, and many ‘other friends and associates “i 


Rogers, D. L. Colwell, Chairman of the Doctor Clement. 


— and “Ambelang, Secretary, members ex He and Mrs. C ‘lements will live in erville, 
rove County, Ohio, where Doctor Clements w as on Novem- 

Al | members of ago. District are urged to keep. ber 9, "1873. He w will devote much of his time to the inter- 
be welcome. Final of Otterbein College, of whic ch he has long been 

for many years i in the Educational Committee 

the Apprentice ‘Training Committee of the Engineering 

"Society « of Detroit, Doctor Clements intends to continue his” 

interest in this field in the dev velopment of a “project to help _ 

7? men and women work their way through college. ee , 

S. TM. committees of n new the H. C. Mougey, Doctor Clements’ successor, is a graduate 


Southern California District Committee which is centered in a pata ‘State University, Class | of 1911. He was | connected _ 


Los s Angeles having elected Disario, Metallurgist, Lowe Brothers ‘Paint Co. ‘in Dayton for a number df 
Columbia Steel Co., Torrance, Calif, to succeed G. A. years; Jater he went with the Dayton Metal Products| Co., 


Beckett, Riv side Cement C Angeles, and the Research Division, and since 1920 has been with the ‘General 


_ Motors Research Corp., having | been located in Detroit =a) 


has elected Myron Park Devie, Chief “Chemist Metal- 1925. _He extremely active in many y phases 


lurgist, Otis Elevator ( Co., Yonkers, N. Y., as chairman to 


succeed | J. Towr nsend, Materials Engineer, Bell 0 on Petroleum Products and Lubricants. For man many years 


he has been. Chairman of D- 2' ‘Tec ‘hnical Commi:tee Be 


active in the work of the Society, 
im 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
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= 
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He is at are prim por n ts desig gn and use. It 
Paint, arnish, Related Products and ‘served tablished a ‘correlation between the corrugated board 
asa ‘member. of the Detroit District Committee. rom 1937 and “its ‘component elements, adhesive, 
1939 he was a member of the Com- shown. th at paperboard a 

Mr. Mougey is active in the of other “societies in- he strength of corrugated board a is 

cluding the American Chemical Society, , the Society of Auto- “dependent on the stiffness of the board. The stiffness, in 
motive Engineers, and the American Society for Metals. a turn, depends: ‘on two factors: _ One is the stiffness 0 of the 
liners and other is the shear resistance of the corruga- 


: ONTINUING its practice 


The 


Ar. 


has been received of the Sympo- 

the | sium on Temperature, Its Measurement and Control in 

| ‘Scie nce and Industry, te to be held November ee and 4, ate 

a the Hotel Pennsylvania, New York City, under the auspices — 

of the American Institute of Physics with the cooperation of — 
h 


oncerned with the cove ered. 


“a 
To ics covered ji in detail by surve le the 
P y y P 1€ Nationa | Bureau of Si Standards and the National Research 


petroleum _ geology, geophysics, drilling, production engi- ~ Council, as well as officers and committees of many scientific 
“ne eering, transportation ai and storage, refinery plant and engi- and technical ‘societies, The A. S71 M. = ratin in the 
neering, cracking, py >yrolysis and polymerization, natural gaso- ng 
line, gasoline, light distillates, , diesel 2 and gas oils, fuel my 
automobile, aero and oil engines, lubricants and lubrication, 


haltic bitumen and ro a 2 ; wy 
ad materials, analysis and testing, is developed and a a program ‘containing titles, authors, 


— and physics of petroleum hydrocarbons, etc. td ; -y abstracts of papers is to be ready for distribution in 
Copi es of this 6 9 in. cloth- bound book, 500 pages, , 
obtair 1 TI Destined f P age October. Those who wish to insure receiving a program in 
an ined from The 0 etroleum, advance do so by registering for the symposium by 
Adelphi, L ondon, W.C.2, England, at 115. which he f All 


listed 4 as contributors of pa 


Offers of of Papers for 940 | Meeting Cy. 


E E- 6 on on Papers anticipation The deve of t sy mposium is in an 


of developing t the program for Annual Meet- Advisory ( Committee headed by C.O Director of 


Chalfonte- Haddon Hall, Research, C. J. Tagliabue Mfg. Co. with committees re: a 
ho have sponsible for major fields to be covered by the large paember * 


mind technical papers should ‘send - papers including the the following: oil, food, process, cere 
the . metals and automotive industries, ‘instrument manufacturers, 


these offers to ‘Society Headquarters well in advance of 
“general, ‘medical and biological sciences, 


Februa ary meetin of the committee. All off u el 
February: ng he commi offers must be education. = 


companied by a summary which should make ¢ clear 


Calendar of Society Meetings 


» Chron ological Onder) 


will be sent promptly or 


dE ixposrrio Ie 


OSITIO 
blished 

AMERICAN SO ETY OF HEATING AND VENTILATING ENGINEERS—Fa 
“NUMBER dies of the Society be inter- Meeting, October 30-31, Atlanta, Ga.; Sixth International Exposition, 


ested to know that the July, 1939, ‘issue of the journal ‘Janwaty 22-26, Lakeside Hall, C levélend, Ohio. : 
Fi re Containers included a paper by T A. Carlson, Senior _ Associa oF OFFICIAL AGRICULTURAL” CHEMISTS—55 sth” ‘Annual Meet- 


Study of Corrugated F iberboard and its AMERICAN PETROLEUM Insrrrure—Annual Mecting, ‘Stevens Hi 


matter of the pape 
_the paper was discusse in at 


AMERICAN INSTITUTE OF CHEMICAL ENGINE Mates, ? 


2 meeting dence- Biltmore Hotel, November 15-17, Providence, 
MERICAN SOCIETY OF MECHANICAL ENGINEERS—Annua ecting, 
Fiberboard Containers, , a subgroup of A. S.T.M. Committee cember 4- 8, Hotel ‘Bellevue- Stratford, Philadelphia, Pa. 
~ 


on ‘Pa er and Paper Pr Mr. 


a 

| 
| ae a 

A 
| and technology of petroleum durin 
as it has been ‘recorded in publish 
a 
— 

4 

a , 
al 

| 

— 

a 


We A ‘Till the forms are off the presses it is strange how still it keeps, 


AMERICAN PIGMENT Corp. 
Manager, Hiwassee, 

Brow RUBBER Co, Inc... W. 
“ment ‘manufacturer. Two themes are specified: ‘I. Instruments — General Manager, Lafayette, ind. na 


ave Money; ; II. Instrumentation Makes Jobs. The con- Barris BrruMeN Emutsions, 


contest is s open to o any ‘person not employed an 


ant is te to submit either (a) an original report or (b) an 
| essay in “support of either Theme I or Theme II. 


Manuscript : should cover both themes. 


Award: M. Behar, editor, Instruments; Redding g, | 
President, Leeds & Northrup 0.; H. B. Richmond, Trea- 

_surer, General Radio Co.; P. T. Sprague, President, The Hays 
S.A.M.A. G. Wilson, President, Precision Thermometer 
Ae and Instrument Co.; F. K. Tay lor, Vice- President, Taylor 


Instrument Cos. : Clemann Withers, Treasurer, Sperry 


The contest closes November 15, 1939, and the judging 


Cc 


obtained from Scientific Makers of 
Catalogs and Literature 
rd 
Brooklyn, N. Y. Catalog 1101E, 31 describing features of 
Potentiometers for Thermocouples, Slide-wire Wheatstone 
a Resistance Thermome ters 
-33D, 16 pages (profusely illustrated), “Optical Pyrometer-Potentiom-— L 
522 ms; also, a folder the Bristol system of process | control. 
& | Co., 155 
_ Analysis,” especially prepared for the purpose of increasing the efficiency 
Vv 
with automatic consfant temperature control accurate to or 


Copies of the contest rules and entry ‘an 
7. 
North Wacker Drive, R. 3014, Chicago. 
Tacuiasue UFACT , Park Nostrand Aves. 
 Celectray Photocell, Electric and Light-Ray Pyrometers; Photoelectrically 
Balanced Recorders, Indicators, Controllers, Recording Controllers, 
Bridges for, 
Lees & Norturup Co., 4901 Stenton Ave., Philadelphia, Pa. 
‘describes an entirely new temperature measuring instru- 
ment—the first industrial pyrometer to apply the pote 
Co., Conn. Bulletin 538, -page folder 
describing Bristol’s + all-purpose “porta able Recording Voltmeter, Model 
H. 155 Superior St., Chic: Ill. An eleven- 
entitled “Sargent High-Speed Methods for Electrolytic 
of electrolytic analyses. Also a four-page folder describing a new High 
"Speed Heavy-Duty E lectrolytic Analyzer. 
PRECISION SCIENTIFIC Co., 1750 N. Springfield Chicago, 
Bulletin 7o1, a threq-page folder, describing a new Say bolt Viscosimeter_ 
03 F. for determining oil viscosities. 


Typographical Errors 
a The wsiabeniid error is a slippery thing and ‘sly, 


can hunt till you are dizzy, but it somehow get by; 


R 
It shrinks down in a corner and it never stirs or Peeps, ale 7 
The typographical error, too small for human eyes, _ 
Till the ink is on the paper, when it grows to mountain size. i 
The boss he stares with horror, then grabs his hair and groans, : 

s— 


The copy reader | drops his head uf upon his hand and moans— 
The senate of the i issue may be clean as tn can ol gas 


Knoxville, 


ASTM BULLETIN 


The contest will be judg ed by the Attleboro, Mz 


Lusri-Zot Corp., 
Euclid Station, Cleveland, 
NATIONAL 


SorBo- Mar Process ENGINEERS, Syndicate Trust St. Louis, | Mo. 
STANDARD Or Co. or Cairornia, A. S. Russell, Director of Manufac- 


gene, 


GAGNON, 


«St, 


McCartney, 
Moorer, W. D;, President, Moorlane Co. , 409 E. Archer St., Tul 


LE, 


Reading, Pa. 


Head of Ceramic Engineering Dept., 


Atlanta, 


he following 31 pict 


total membershi 


were July 26 to 


p42ll: 


(11) 
, J. J. Scott, Vice- General 
Chinery, Secretary, ‘Treasurer, and 
Lrp., lain Cameron, Technical Din 
Dundee Road, Trading Estate, Slough, Bucks, England. 
IsHER Bopy Derroir Division, GENERAL Morors Corp., tous Engi 
neering Depts., R. J. Shroyer, Supervisor of Laboratory, 465 W. Mil- 
waukee St. Detroit, Miche 
Co., P. G. Chace, Manager, Thermostatic Bimetal 


BRONZE AND ALUMINU M Founpry Co., | Tem, Schmeller,, 


EEDOM Co., THomas L., 
Tue, A 


Willey, Director of Research, Box 30 
Eighty-cighth & Laisy Ave., Cleveland, Ohio. 
A. P. “Blood, 635 Greenwich 


CHOONMAKER INSULAT Co., INc., A. O., 


Si an F rancisco, 


aA 
Bush St., 
on 


Individual and d Otker Members (8) 


H. 

Westinghouse E int M Ee: 

-HARLIER, Directeur Technique, La 
S. 58 62 rue des ‘Deux ‘Gares, Brussels, Belgium. 


PE of Chemistry, Laval University, 
Ste. Foy Road, Quebec, P. Q., Canada. ee eee 
GRAHAM, Metallurgical Engineer, Westinghouse Electric a 
Manufacturing Co., East Pittsburgh, Pa. 
L., Chief Petroleum Engineer, Oil Development 
, Room 2456, 30 Rockefeller Plaza, New York City. 
acute, B. J., Chief Metallurgist, Linderme Tube Co., Cleveland, Ohio. = 
JHNSON, R. F., Pullman-Standard Ca Car Manufacturing Co., 79 E. Adams 
Chicago, Hl 
ARKIN, Davin, Vice- General Manager, Broderick 
com Rope Co., 4203 N. Union Boulevard, St. Louis, Mo. -_—— 
H. G., , City Engineer, City Hall, Alexandria, 
sa, Okla. 


Iystrom, C. , Assistant Gene Superintendent, Car 
Steel Cc Wood W orks, Pa. + 


F,, ( E 
of Pennsylv 


nteenth and 


Estimator, John McShain, Inc., Sev 


H., Director of State Engineering Experiment Station, and 


Georgia School of Technology, 


OACH, nt 
ELIGMANN, I. S., In Charge, District No. ng La 
Highway Dept Del | Rio, T ex. 
NALS 
s PERSO NA LS members will be welcomed for inclusion in this column. — 


IiPPETT, R. L., 
Garden Sts., 


AUGHAN, W. 


H. Assistan 


SHEPPARD T. PoweLt, Cons 


{d. we as recently a member of the Maryland State Boas 


ommittee a the of Co 


October 


amerce. 


pepe TH BEE = 
M 
‘Tras 
— 
can 
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will 
— 
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— 
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— 
— 
— 
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ABS 
— Joun R. e Community Service 


a 


foot Meetings 

18-21... D- Textile Materials. Jew Lanc cashire, M 

24, City Appot A. HANks, President, Abbot A. Han 
.D- on Electrical on cisco, Calif. Mr. 


California District Committee. 
ALFRED LovELL, Consulting Engineer, Millbourne, 


GRANT Monk, Chief Inspector, Carnegie- Hlinois ‘Steel Corp., 
November 28. District MEETING... Gary Works, Gary, Ind. Member since 1921. Mr. Monk was 
COMMITTEE WEEK Detroi former member of the Chicago District Committee and represen A 
March his company on Committee A-1 on Steel and Subcommittees VI and : 


M. Boy.sTon, Consulting Metallurgist, Case School of Applied 
Science, Cleveland, Ohio. Professor Boylston, an outstanding au- 
bey, : * thority in the field of metallurgy, was for many years Professor of 
Laughlin Corp, P Pittsburgh, Pa., has been made General Metal and Head of the’ of Metallurgical 
lurgist; at | Case. Member ‘since 1907. At the time of his death Professor 
= E. . WILSON, Pres sident, Pan American Petroleum and Boylston was a member of Committee A- 7 on Malleable-Iron Casts 
Transport Co., New “York City, will receiv ve the Chemical Industry ings, and Subcommittees IV on Specimens pe Methods of Testing, 
Medal of the Society ‘of Chemical Industry at a joint meeting of the and VI on Pearlitic and Alloy Malleable Iron, being Chairman of. 
American Section of the Society of Chemical Industry and the Ameri- the latter; also an ASTM representative on the Joint Committee on 
can Chemical Society on November 10. The medal is awarded annu-— _ Definitions of Terms Relating | to Heat Treatment. He was also at 
a ally for valuable application of chemical research to industry i a ‘one time a member of Committees A-1 on Steel, A-4 on Heat 
will be given this year to Doctor Wilson “recognition of his Treatment of Iron and Steel, discontinued in 1936, and recently a 
research studies ‘on such varied. subjects as flow of fluids, oiliness, member of the Cleveland District Committee. 
corrosion, motor fuel volatility, clay and glue plasticity, and humidity, M. BreGowsky, San Diego, Calif. (Formerly. ‘Consulting 


and in recognition of his industrial contributions in the use of Engineer, Gr abler Manufacturing Co., Chicago, Ill.) Member since ‘ 
tetraethyl lead, petroleum hydrocarbon cracking, and of 1904. Mr. was a member of Committee A-7 on Mal- 


chemical engineering principles by the oil industry, -leable-Iron Castings. 
W. KUSHING, formerly Vice-President, Highway Steel Products Victor H. FroMuet, Chief Inspector, Bureau of Building, New 
- Chicago Heights, Ill, is now Director of Research, “Michigan York City. Member since 1933. Mr. Fromlet was a member of 
ate Highway Dept., Lansing, Mich. Committee C-5 on Fire Tests of Materials and 
SAVARIE is now Textile Research Baginers, Corp., 
N. was formerly Textile Engineer, Western Electric 
FREDERICK WAITE, who was Chief Chemist, Stebbins Engineering on “Steel and I. 
and Manufacturing Co., Watertown, N. Y., is baa Research Chemist, ~~ THADDEUS MERRIMAN, Consulting Engineer, Board of W os 
Nati onal Aluminate Corp., chicago, Supply, New York City. Member since 1922. For several years 
_J. A. Hance has retired as Engineer of Tests of The Baldwin Dr. Merriman had been a member of Committee C-1 on Cement, and 
-—acomative Works and has been succeeded a P. L. IRWIN as Engi- 8 served on the sponsoring committee on portland cement. 
meerof Tests. H. Mu ISSEY, Engineer of Research, Pullman-Standard 


G. ALLISON, formerly Research ‘Highway Board Car Manufacturing Co., Chicago, Ml. Membe since 1912.0 


ay 
of Georgia, Atlanta, Ga., is now District Concrete Engineer, Penn- — __ CHARLES L. Norton, Director, Division of Industrial "Coopers: 
sylvania Turnpike Commission, Shippensburg, Pa. tion, Massachusetts of Technology, Cambridge, Mina. 


W. DurHam is now « connected with the 1903. 
Asoncién, Paraguay. He was Civil Engineer, New York 
Inc., , Philadelphia, Pa., is now Chemist, General Development Depart- B n-Sou 
ment, United States Rubber Co., Passaic, N. J. 
_ W. S. ZEHRUNG, President, The Pennzoil Co., Oil City, Pa., has has Central Scientific Co.. 


ant been elected President of f the Oil City Gridiron Club. Be ee: ae 


pa 
P. is now connected with the Farrel-Birmingham Eimer mend, nc. 

Federal Products 


G, Inc., Ansonia, Conn. He was formerly Electrical The 
Stendacd Engineering Co., Y oungstown, Fish- Schurman Corp. 
B. P. Daxon is now Construction Engineer, Lincoln State Hos- Fisher Scientific 


pital, Lincoln, Nebr. Herma 


Cleveland, Ohio, is now Metallurgist, ‘Testing and Research Lebors- Leeds & Northrup Co... 
Deere and Co., Moline, Il. Tsing Machine Co.. 

E. LATHROP, wes. formerly Vi ice-President, Celotex Corp., 

a Chicago, Ill., is now in the Northern Regional Laboratory, Bureau 


STRAUSS, Vice- President, Vanadium Corporation of Amer- 


Olsen Testing Machine Co., Tinius. . Inside Front Cove “il 


he following: | 
ks, Inc, San Frame 
F 
: 
q 
4 
| 
7 
— 
the cimpany, 420 Lexington Ave. Tabor Instrument 
J. Au EN, who was Chief Chemist, Mechanical Rubber Goods Thomas Co, Arthur 
4 Rion, The Firestone Tire and Rubber Co., Akron, Ohio, is now Wilson 
Chief Chemist at the Fall River Plant of this company at Fall River, Professional 


Professional Car s will 


ELECTRICAL TESTING 


| 


| Electrical, Photometric, 


Mechanical, and Chemical 
testing end research. 


E wy ORK 


be accer 


"Engineers, Metallurgists, Chemists, Testing Engin 


oF 
: 


for this page from Consting 


— 


“ROBERT | HUNT COMPANY 


Tests, Research ENGINEERS 


CHEMICAL, PHYSICAL, X-RAY, 


East End Ave. & 79th St. Sth Test | 


ABBOT. A. ‘HANKS, 1 


Consulting, Inspecting, | 


ais Sacramento Street 
SAN FRANCISCO, CALIF. + 


Plastics Consultant 


ANALYSES - RESEARCH 
ONSULTATION — 


- 


Analytical Chemists 


and Chemical Work. 
Worth, Dallas, Houston 


the guidance 


advice is often 


ful and 
Brn this ; page are announce- 
ments by leading organiz 
tions and individuals o 
their services f s for re- 


search, and consulting work. 


CORROSION. 
OGRAPHIC 


TROGRAP HIC 
RADIOGR: APHIC 


Chemists—! Me 


| 


LUCIUS PITKIN, Inc. 


47 FULTON ST. NEW YORK CITY 6 


a= 


METALLURGICAL, CEMENT 


AW. WILLIAMS 
INSPECTION COMPANY 

and Timber Treatment Inspections 


Laboratories 
BRANCH OFFICES: New York, N. Y.; St. Louls, Mo.; 


— 
}Chemists 


_ LABORATORIES - INC. 


WASHINGTON STREET, YORK city 
Consulting and Research Engineers 
Mechanical, Physical and Electrical Tests, 
Inspections on all materials. 


The Oldest Laboratory. 


BOOTH, GARRETT & BLAIR 


Analytical and Chemists 
Samplers and Weighers 


228 South Ninth Street — Philadelphia, 


Sor uth Florida Tes st + Service | 


Specializing in exposure tests of all types for 


clients in the Paint, Textile, Rubber, Paper, 
Metal, Chemical and allied industries; oho 
for testing and research 
Inspection “Testing - Research 
or, 4200 N.W. 7th Street (Mail: Box 387) 
MIAMI, FLORIDA 


; LEDOUX & COMPANY, INC. 


C hemists, Assayers, Engineers 


Samplers and 


"Consulting Engineers 


Technical Service and Research for Industry 


Metallurgy, Paints, Bitumens, Oils, Ceramics, 


and Concrete, Inorganic and General 


Physical Testing, Technical Photography, Microscopy, 


17 E. Main St. Waynesboro, Pa. 


| The Gravelle Laboratory | 


“Technical microscopy and photomicro- 
onli for Research, Control and Adver- 
tising in the Paint, Paper, Textile, Chemi- 

| 


eal and Allied industries. 


114 Prospect St., South Orange, N. J. 


ASTM BL Getater 1939 


INSPECTING AND come | 


CHEMISTS & ENGINEERS 


CARGO SURVEYORS 

New Orleans, La. Houston, Ten ‘| 

Mercedes, Tex. Tex. 

Mt. Pleasant, Sie Jackson, Miss. 


ata all | Leading Industrial Centers 
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